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Abstract

This dissertation examines the salience, shapdduations of continuous
processes in contemporary electronic dance muSiMjEproviding an analytical
framework for discussing their structural and aestiroles in this repertoire. Continuous
processes are musical gestures with continuousgyelsan musical parameters, rather
than discrete, “step-by-step” ones. Examples ireglssandos, crescendos, fade-ins,
accelerandos, and filter sweeps. Most of the maiscussed is from the 2010s, and from
the large category of genres under the umbrelteoake and trance. All the music

referenced is available for listening through thpemental files for this dissertation.

The dissertation develops a multifaceted approacthd analysis of continuous
processes in EDM. First, continuous processesaeggarized according to their length
and parameter altered (chapters 2 and 3), thendingdo their shape as compared with
mathematical functions (chapter 5), then accorttiniipeir musical functions as
providing orientation, disorientation, ornamentatiand/or intensification (chapter 6).
Continuous processes often provide sonic instrastfor dancers. For example,
“uplifters” (ascending pitch slides) in buildup seas create a sense of tension in
listeners, and an expectation that a highly-energedin section is coming up.
Conversely, “downlifters” signal that the energytloé track is decreasing and that
dancers can take a break. Continuous processedstahave specific semiotic meanings,
as is shown in the hermeneutic analyses of twds$rg Deadmau5 and The Chemical

Brothers in chapter 7.



Throughout the dissertation, nine analytical gurted for comparing continuous
processes in terms of their salience are outlimaduglly. These add another dimension
to the analysis of continuous processes, makingaxjme kinds of foreground-
background parsing involved in listening and paigtiowards how continuous changes

saturate EDM with multiple levels of prominence.

Existing analytical scholarship on EDM has focusadliscrete processes,
especially the sudden addition or subtraction ohsidayers. Certain types of continuous
processes have been explored, but they have nabpsty been discussed
systematically. This dissertation adds to existiaigolarship by drawing attention to the
many roles of continuous processes in EDM, and stgphow they contribute to the

emotional waves experienced when listening torthisic.
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Chapter 1 — Introduction
Producers and fans of electronic dance music (EB#ggribe the experience of

listening to this repertoire as like riding emotimwaves. The superstar producer Armin
van Buuren, who works in the EDM genre of tranegrsghat “Trance music is all about
release. It's about energy. It's about emotion.s like a wave. You're a surfet.”
Similarly, Rick Snoman, author of the semib&ince Music Manualsays that all dance
music “deals mostly in emotional waves, consistihuilding and dropping the
arrangement to generate an emotional state inuiiersce.? The narratives of
contemporary EDM tracks are based on the fluctonataf sonic energy levels, the
alternation of buildups and climaxes, and the t&m@in between tension and release.
What musical components participate in these naestcreating varying degrees of
tension in EDM?

Butler states that EDM listeners correlate tensiod energy levels with texture
changes.Tension is highly linked with the withholding dfe beat and specifically the
kick drum. The presence or absence of this low dsaond, and its entrance or exit from
the texture, is highly important in determining fhiaction of different sections in the
track and their tension levél8utler and Hawkins both also associate tensioh wit
metric irregularity and metrical dissonartd@olyrhythms, syncopation, and displaced

rhythms are all very important in EDM and contritid its complexity and intensity

L “MasterClass | Armin van Buuren Teaches Dance 148018, lesson 17, 0:00-0:30).
2 Snoman (2009, 269).
3 Butler (2006, 221).
4 1bid. (91, 247).
5 Butler (2001); Butler (2006, 138—-175); Hawkins 20 92-94).
1



throughout various tracks. Another common technitya¢ increases tension in “buildup”
sections is the snare-drum “roll” or “fill,” wherepcussive sounds such as snare-drum
hits become closer and closer together until ittsinsounds like a drum rdlIAll three

of these techniques can be described as discr@tegses, since they involve the sudden
entrance or exit of a sound layer, or the repetitbdiscrete sounds in a stratified
texture! The snare-drum roll is an example of discrete lacation, since the “speeding
up” takes place in various stages of rhythmic dirtion, such that the rhythmic values
become twice as fast in each new stage.

However,continuougprocesses also contribute significantly to theaasing and
decreasing of tension and energy levels in EDMkgaBy continuous processes | mean
musical gestures produced with continuous charmesusical parametefsExamples
include pitch slides (glissandos), crescendos,-fasieaccelerandos, filter sweeps (which
continuously change the cutoff threshold of freques that are being filtered out of
sounds), and timbre changes (accomplished throogtincious manipulation of sound
envelopes and/or frequency contehithis dissertation examines the salience, shapes,
and functions of continuous processes in contemnp&BM, and provides an analytical

framework for discussing their musical and aesthraties in this repertoire.

6 Snoman (2009, 252, 266—-268); Solberg (2014, 70).

7 Butler describes the importance of heterogenesitajfied textures in EDM generally. Butler (2003,
182, 224).

8 am using the word “processes” to describe tipb@momena rather than “motions” because it dessribe
both continuous and discrete techniques betten asrdrella term. However, “motions,” “gestures,” or
“changes” are also useful words for the techniduescribe, especially continuous ones, and thezdfo
also use them occasionally.

® The most common way of altering the charactesstica sound envelope to change timbre is through
changing the ADSR (attack, decay, sustain, relezrsedlope for amplitude. The most common way of
changing the frequency content of sounds is apglfiiters. Holmes (2012, 226—-229).

2



| am using the word continuous rather than grattudescribe these processes
because the term gradual is usually used withdpssificity1° The precise definition of
the word, based on its etymology, says that a glgahocess occurs not only slowly, but
by degrees. Continuous processes can occur slovgyiokly, but they have no gaps or
breaks, just like continuous lines or curves inhmatatics, whereas discrete processes
occur in a step-by-step fashion, with clear divigimes between each step. Other binary
oppositions can also be invoked to describe distins between discrete and continuous
phenomena, such as: quantitative vs. qualitatigitatlvs. analog, combinatorial vs.
holistic, particulate vs. wave-based, and lattiasdnl vs. morphologicat.| have chosen

the terms discrete and continuous for simplicitgt alarity.

Figure 1-1 shows some visual representations fotirmoous and discrete
processes. Both continuous processes and disereseane crucially important to the
aesthetics of EDM. This dissertation focuses ortinanous processes because they have
been understudied in analytical scholarship onrépertoire, but | am not aiming to
ignore or exclude discrete ones, such as scalardimesl chord progressions, and the

sudden addition or subtraction of new sounds iméonix.

101 am also not using the term processes or grgmoaksses in the sense that Reich describes, as the
gradual unfolding of entire pieces. Reich (2002).
1 Middleton (1990, 215, 269); Wishart (1996, 15-38, 108).

3



Continuous Processes

Discrete Processes

Figure 1-1. Visual Representations of Continuousral Discrete Processes.

Using the terms continuous and discrete to desanibgical processes raises
important questions. It is useful to uphold thisdsy opposition, but the opposition can
also be problematized. How does one decide whathausical process is continuous or
discrete, how long a single process is, which saupdrtains to, and which aspects of
that sound are changing? Most of the music | anyaimg was produced digitally, and
therefore computers understand it discretely. Pse®like glissandos, however, are
perceived by human listeners as continu8uEhis is because of the principles of Gestalt
psychology. Specifically, the principles of proxtgnand similarity allow us to perceive
continuous changes as part of a whole musical btijat exhibits good continuatiddin

general when | classify something as a continuoasgss, it is because | grarceiving

2 Bregman (1990, 133-136).
13 |bid. (196-203).



it changing continuously, with no breaks or gagserg are some processes that do not
clearly or consistently fit into either the dis@etr the continuous category. For example,
the rate of change for a continuous gesture cogilsblfast that it is almost (but not
totally) perceived as happening instantaneouslge€#ke these, and adjustments to the
rate of change to make processes sound more @ismratore continuous, will be

discussed at the end of chapter 3.

For the purposes of this dissertation, | will dagttone continuous process
pertains to what is perceived as one parameteglodianged in one sound layer. EDM is
constructed of many sound layers, including fundaadehythmic layers such as the
kick drum, snare drum, and hi-hat, melodic lay&ichsas bass lines and “leads,” and
harmonic layers such as synth “pads.” In profesdlg+tproduced tracks (pieces), each of
these layers often comprises multiple sounds Mightsy different characteristic¥ but |
will consider each sound layer as a single entiy tould have continuous processes
such as a pitch slides, crescendos, acceleraboffiter sweeps applied to it. The
distinctions between different sound layers aretas auditory scene analysis using the
Gestalt principles of similarity, proximity, closyrand good continuatidf.In EDM,
these distinctions are made especially with resjoedifferent timbres and rhythms.
Sometimes it is difficult to discuss continuousqasses as happening to a specific sound

layer though, because sound layers can gradualigeriegether or separate perceptually.

1 For example, in lesson 11 of Deadmau5’s video enalsiss on masterclass.com, he creates a unified
kick-drum sound out of three duplicated kick-drumusds, each of which is slightly modified to have
different frequency content, and different ADSR elopes. “MasterClass | Deadmau5 Teaches Electronic
Music Production” (2016, lesson 11).

15 Bregman (1990); Meyer (1956); Tan, Pfordreshed, ldarré (2018, chap. 5).
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Often, multiple musical parameters are adjustezhm sound layer at the same
time. Usually I will consider the alteration of éaadividual parameter as a separate
continuous process. For example, if a sound lagdergoes a crescendo, a pitch slide,
and a filter sweep, these will be discussed agtbeparate continuous processes applied
to one sound. However, sometimes it is difficulh&ar the different effects of these
processes individually, and the actual parameteaiaged lead to perceptual changes in
different parameters. This will be discussed furiheghe next chapter. If multiple sound
layers with clearly distinct timbres undergo thensaype of continuous process (for
example, if a crescendo is applied to many layethe mix) then | may group these
continuous processes together in my discussiom, eaaigh | am aiming, for

consistency, to treat the crescendo in each lasyarseeparate continuous process.

The starting point and ending point of a contusiprocess can also be difficult
to determine. In general | will say that one comtins process lasts until the continuous
change is no longer clearly audible, or until tleatrclear marking point (determined by
meter and phrase structure) occurs in the musigharhay encourage a reading of a
single continuous gesture as being split into mldtparts. For example, an ascending
and descending pitch “wave” may be understoodsasgle process if both parts take
place within a single phrase, measure, or beait i be more easily understood as
two separate processes if the ascent takes plareemht measures and the descent takes

place over the next eight measures, in a diffgpbrase or formal section of the track.

A group of continuous processes may also be parti@iger process that is not

entirely continuous, for example if a long pitchdslis broken up into clearly separated
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segments (by a plateau in the shape of the slidether it is sounding or silent) that all
help build towards a climax point. There is no petfway of discussing continuous
processes that will always be consistent, sincé/sisaf these sound phenomena is
subjective. As | will discuss more in chapter 4emthing in the universe could be
thought of as entirely discrete or entirely contingl® and it is sometimes difficult to

apply these labels to musical processes.

In studio-produced EDM, every aspect of the musigrecisely programmed, so
continuous processes always have clear startingmadidg points, and in the studio it is
easy to identify which sounds and which parametsgdeing changed continuously.
However, | do not have access to files of the @engroduction software, so | will
discuss these pieces based on my own perceptignnesmine cases, the descriptions of

others’ perceptions in personal discussions origietl materials’

Context: Literature Review
In this dissertation | use electronic dance m(sdM) as an umbrella term for a

style of popular music that uses electronicallyguaed sounds, clearly-articulated beats,
and repetitive loops to establish groove. | useéé¢hm EDM in this way, as is standard in
scholarship, despite the acronym being used maefgglly in recent years by the
North-American music industry, which generally ugde refer to more mainstream,

“radio-friendly” dance music based on the genresarfce and progressive hodée.

16 Grant (2013, 70-71); Heller-Roazen (2011, 131-1R6jkov (2007); Wishart (1996, 54).

17 For example, | have asked local electronic musiigroducers, and audio engineers for their opinio
specific techniques used in many of the piecesdudis. | also utilize resources such as EDM magazin
news websites, and discussion boards. One parlicutduable resource has been Deadmau5b’s
masterclass on masterclass.com.

8 Wright (2017, 25-26).



Musical groove encourages body movement, and ther&DM is usually accompanied
by physical movements such as dancing, runningiatking 1° For this reason, EDM can
be linked with dance music throughout history, @rtas stylistic similarities with other
forms of dance music such as the gigue, ballegaasamba, and others from many
different time periods and places around the wddM adds contemporary electronic

sounds such as those produced by synthesizers tdaice-music tradition.

The term EDM, however, encompasses a wide varfatyusic that is heard in
many different contexts, some of which involvdditio no dancing. Much of the
literature on EDM has focused on underground chibrave culture, since these contexts
are where the music originated and are still aroit@mt part of EDM as a whole tod&y.
In recent years however, EDM has branched out andrbe associated not only with
clubs and raves, but also with mainstream commlaruigic, as evidenced by superstar
artists such as Deadmau5 (pronounced “dead moudes)Chainsmokers, and Calvin
Harris, who routinely perform for sellout audiene@ésndividual concerts or EDM
festivals, and who have each had albums sell hdsdrethousands of copies. The
availability of music through digital libraries astteaming services has made EDM
easily available not only for dancing at clubs tiga; or weddings, but also for working
out at a gym, walking around a city, or listeningently at home, without dancing.

Sometimes different contexts for listening are didkvith different genres of EDM.

19 For discussions on groove in popular music gehgrsge Butterfield (2006); Danielsen (2006); Fink
(2011); Madison (2006). For discussions on how geoencourages body movement in dance music, see
Butler (2006); Danielsen (2010); Wiltsher (2016b¢jner-Henriksen (2010b).

20 Farrugia (2012); Garcia (2011); Malbon (1999); Rads (1998); Reynolds (2012); Thornton (1996).
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There are many different genres under the EDM efta Although EDM is
known for having an absurdly high number of gerares subgenres that “mutate” and
evolve (with new labels being created regulafhising genre distinctions, especially the
more general ones, is still useful in providing tex for the music analyzed in this
dissertation, since genre labels have a basistiomig musical structure but also social
and economic structurééSome genres of music push the boundaries of thé ED
umbrella. For example, IDM (intelligent dance mjisicseen as more artistic than most
EDM genres. It “evokes dancing without encouragiricgand is therefore often listened
to but not danced t&.Conversely, much of today’s “top 40” pop music lcoloe
classified as a type of EDM (often just called ttance” genre), and it is heard by
millions of listeners in cars and shopping malsyell as through phones, smartwatches,
and digital personal assistants. The boundariegdast EDM and “top 40” pop music
have also become blurred, since many musical cteaistacs of EDM, including some of
the most salient continuous processes occurrifiguildup” sections, have been adopted
in mainstream pop musfé.One example of a specific genre that is linkedmitt most
common listening context is “big room,” which hasvdloped in the 2010s for large

EDM festivals, concerts, or cluBs.

21 For an in-depth description of many EDM genresSeaman (2009, chaps. 11-18).

22 A good summary of scholarship on genres in EDigravided by Wiltsher (2016a, 416—-419).

23 For more discussion of genre in popular music,R@ét (2013); Frith (1996); Johnson (2018); Negus
(1999).

24 Wiltsher (20164, 416).

25 Peres (2016).

26 For more information on EDM festival culture seedReld and Thouin-Savard (2017, 54); Ruane
(2015); Schmidt (2015); St John (2017).
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The examples in this dissertation are from tracksedong a wide part of the EDM
spectrum. Most are from the large category of gearel subgenres of house and trance
(including electro, progressive, big room, acid $muwdeep house, and future house), but
some are from other genres like techno, drum asd,bBM, or pop. House and trance
are known for their “four-on-the-floor” drum pattefwith a kick drum sounding on
every beat) and a tempo of roughly 120-130 bpmtglq@er minute). Trance and
progressive house in particular are the EDM gemrest closely linked with mainstream
commercial music, large festival performances, thiedmore specific usage of the
acronym EDM in the North-American music industfy.have chosen to focus on these
genres in order to highlight the importance of EMnainstream culture today, to make
the dissertation more unified, and because of myliirity with them. However,
continuous processes are important techniquestbatsed in all parts of the EDM

umbrella.

Another distinctive aspect of EDM is the ontologjittaidity of musical pieces or
“works.” Théberge notes how the “infinite malleatyil afforded by sequencing and
arranging tools challenged the concept of a siagthoritative version of a sorg).
Producers create original versions of tracks, tistunderstood that they will often be
remixed in other studios or improvised with and bamed with other records by DJs in

live performanceé?® Remixes, covers, and mashups are increasingly conimpopular

2T Wright (2017, 25-26).

28 Théberge (1997, 229-230).

2% For example, Butler describes the creation of‘thied record” when two records are matched
successfully in DJ performance. Butler (2014, 40-41
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music today?® Deadmau5 describes how he and other popularsastishetimes release
the “stems” of a track (files that contain the basements of a track such as the drum,
bass, harmony, and “lead” melody part), to collalive websites where fans can study

them and use them to create remiXes.

Based on his ethnographic work with producers ads, Butler has developed a
three-pronged approach to labeling EDM in varionstexts®? First, “works” are
“abstract conceptualizations of musical identiyDifferent versions of the same “piece”
are considered variations on the same work. Sectds” are “material instantiations
of ontic entities.3* Texts are objects that inscribe fixed musical miatsuch as scores,
records, or software file§.They can be utilized in various ways, including/Bus third
category, “performances.” Each performance is umigmd in EDM performances
involve the appropriation, alteration, and combimabf various texts and work8 Texts
can be used not only to create different versidrieeoriginal work that they are
attached to (remixes), but to create new worksutfingahe use of sampling, which takes
specific parts of a text and places them into nemtexts3’ Ratcliffe has proposed a

typology of sampled material in EDM, from shortgnaents to long sections or entire

tracks3® In this dissertation | analyze various studio-progt tracks as fixed texts, some

30 Moorefield (2010).
3l “MasterClass | Deadmau5 Teaches Electronic MusidiRtion” (2016, lesson 14: Remixes).
32 Butler (2014, chap. 1).
33 |bid. (35).
34 1bid.
35 |bid. (38—40).
36 |bid. (39-56).
37 For more information on sampling in popular muggnerally, see Adams (2015); Harkins (2010);
McLeod and DiCola (2011).
38 Ratcliffe (2014, fig. 1).
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of which are original mixes and some of which amixes. Most are part of the
mainstream music market and have been releaselbamsfor the general public to

listen to.

Compared to the large amount of scholarship on EDNure, analytic literature
on the musical aspects of EDM has been scarceciafipen North-American music
theory. However, certain themes have arisen instimall body of literature. One area of
focus has been rhythm and meter. This was writb@utextensively in the early career
of music theorist Mark J. Butler, who showed ttneg interaction of many sound layers in
EDM often creates ambiguity of interpretati®rifwo of his most important contributions
to the field in this time were the identificatioo&“turning the beat around” and
“embedded grouping dissonand® The former phenomenon occurs when a new sound
such as the kick drum enters the texture and causssaterpretation of a previously
established metrical groove. The latter is an esttenof Krebs’ metrical dissonance
theory and arises when there is: “(1) the simulbaisgpresentation of multiple grouping
dissonances; (2) the presentation of grouping desce at multiple metrical levels; and
(3) a causal relationship in which the cyclical rammgruence of the lower-level
dissonance generates the larger dissongh¢@ther scholars have written more
explicitly on the connections between the rhythrd areter of EDM and body

movement? or on the possibilities afforded by precise quaatton in EDM*

39 See especially Butler (2006, chap. 3).

40 Butler (2001); Butler (2005).

41 Krebs (1999); Butler (2005, 232).

42 Hawkins (2003, 84-97); Zeiner-Henriksen (2010a).

43 Brgvig-Hanssen (2010); Bragvig-Hanssen and Danig|2@16, chap. 5).
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Another theme of analytical EDM scholarship hasnbeaw formal structures of
individual tracks and entire DJ sets create nasatthat are crucial to the aesthetic
experience of the music. Central aspects of tl@gension and release, heightened
expectation leading towards climaxes, and a nagati disorientation followed by
clarification* EDM is based on the alternation of dancing sestiarhich have high
levels of energy and groo¥with non-dancing sections that either buildupedease
tension and often lack consistent beétiswill call the former, dancing sections “cores,”
and the latter, non-dancing sections intros, outsaddups, and breakdowns.

During core sections, the music has a thick texbfiraany sound layers that loop
repeatedly and coordinate to create a clear beba @noove. But grooves cannot last
forever,; listeners grow weary of pounding beats iandssant melodic “hooks,” and
dancers run out of stamina. This is why the otleetiens are needed. Intros and buildups
are goal-oriented and transitional, mounting timsitn until it spills over at the
beginning of the core. In contrast, breakdowns@utdos occur right after core sections,
decreasing the energy by taking away sound lapatscontributed to the vitality of the
core. Buildups usually end with an anacrustic “ctiit lasts for four beats or less. Cues

are distinctive and highly salient. Sometimes thAeyonly one sound such as a clap or

44 Butler (2006); Butler (2014); Eigenfeldt and P&asq2013); Hawkins (2003); Redfield and Thouin-
Savard (2017); Solberg (2014).

45| use the terms “energy” or “energy level” as @altdives to “intensity,” since the latter could dmnfused
with tension. By tension | mean the uncomfortalglese felt in listeners during buildup sections and
sometimes breakdown sections. The tension creatadbuildup section is released at the start ohthe
core, which is filled with intensity, not tension.

46 The “non-dancing” sections can still usually beckd to because a clear beat is usually stilliddtied,
but these sections are markednoy being cores. They are associated with instakalitg transition.

47 The term “core” in this context was coined by Bui(2006, 221-224). The other terms are also uged b
him, but are common parlance in EDM culture.

13



snare hit, other times they are short percussivieves Often they come in the form of
vocal speech samples (sometimes using the titleeofrack) even in an otherwise
entirely instrumental piece.

A typical instrumental EDM track will have two diree core sections, so a
prototypical example of the form would be: intraijldup 1, core 1, breakdown, buildup
2, core 2, outro. The final core is often more ge@c, with a thicker texture, and it is
usually preceded by the most intense buildup. iBhsgen in Butler’s diagram of a
prototypical EDM track (Figure 1-2) and the produSaoman’s “typical song map”

(Figure 1-3).

Figure 1-2: Butler’s formal prototype of an EDM Track.*®

48 |bid. (222).
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Figure 1-3: Snoman'’s typical “song map.*®

Related to this is the important notion of the @atic “drop” that usually occurs
at the beginning of each core. This term is sonegiosed as a noun, as in “the drop,”
“the beat drop,” or “the bass drop,” and sometimssd as a verb, as in “drop the beat”
or “dropping the beat.” Scholars, musicians, ams falike have used these expressions to
refer to the instantaneous climactic moment wherfleat” (specifically the kick
drum/bass drum and sometimes also the melodiclipa3ss (re-)introduced into the
texture after a prolonged absert&olberg notes how the drop generates intense
physical and psychological responses from listeNeFse variety of approaches to
dropping the beat is one of the key delineatinguies of various EDM genré&éput in
all cases it involves a discrete process, sincérégaddition of some sound layers

occurs at a sudden point in time.

4 Snoman (2009, 225).

0 Butler (2006, 246-47); Garcia (2011, chap. 4)eR€2016, 19-20); Sayre (n.d.).

51 Solberg (2014); Solberg and Jensenius (2016).

52 For example, trance and dubstep have more climhatids and drops, and more of them, compared with
genres like techno that keep the beat more condligtéiolmberg (2017).
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The description of formal sections based on thegree or absence and
instantaneous addition or subtraction of soung&rsof a trend in existing scholarship of
portraying EDM as a construction of individual lliiig blocks, with musical structure
being generated by immediate changes at strateggst It has been acknowledged that
these individual building blocks may come in difet shapes and sizes, but it has
generally been assumed that the blocks hdwedsize and shape. For example, Snoman
says that in all EDM *“collecting and introducingusals every 4, 8, 16, or 32 bars” is “a
natural progression that we have all come to exjpest music.®3 Garcia also discusses
EDM this way, as an example of what Spicer termas)tumulative form3* Butler
describes EDM as heterogeneous and stratifiedjrfagtthe gradual construction of
meter through the sudden addition of sound la3fere also describes the “rate of
change” in terms of time spans between new soueitg lintroduced: for example, every
two measure2® The instantaneous entrances or exits of new soewely two measures
are discrete processes, not continuous ones. Ancais version of these processes
would have new sound layers fade in to the texguaelually. Both discrete and

continuous processes are highly important in EDM.

Butler’'s view of EDM as heterogeneous and stratifseespecially evident in his
method of analysis with a “sound palette,” showaiagh sound layer in staff notation as a

fixed and repeatable thirt§In these representations he groups together iffer

53 Snoman (2009, 269).
54 Garcia (2005, sec. 4). Spicer and Attas both dessthe addition of new instruments one by one as a
common technique for introductory sections in pon@ eock music. Spicer (2004); Attas (2015).
S5 Butler (2006, 93, 182, 224).
%6 1bid. (213).
57 Butler (2006) describes this in chapter 5. A gegdmple of it is in the appendix on pp. 280-81.
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rhythmic patterns with the same or similar timbwesler headings of 1a, 1b, etc., and
separates ones that have different timbres, imglthat the two never merge together or
are perceived as a whole even if they have the shptlem. In Butler's analyses, the
“sound palette” is then used to create a “textgraph” that shows when each layer is
present in a track and when it is absent. Thegghgrare discrete, showing only sudden

entrances and exits of sounds.

Since Butler is primarily thinking of EDM as a dtfied texture comprising many
building blocks, instead of focusing on continuctanges to the sounds themselves he
focuses on changingerceptionsof fixed, repeatable loops. One of his centrahfsoin
the seminal bookJnlocking the Groovés that the grooves established in the core
sections of EDM tracks are open to flexible andngirag interpretations. The stacking of
many repetitive loops creates music that can bested on in different ways upon each
listening. “I am...seeking to highlight a charactecishat is central to the aesthetics of

electronic dance music — namely, its structuraliatefpretive openness®

Butler, Garcia, and Fink also discuss the imporasfaepetition and flow in
EDM.> Each separate sound layer can be looped, and repegted loops that each
have their own teleology can have discrete or oomtiis processes applied to them to
build towards climaxes in what Fink calls “recordnim teleology” and Butler describes

as a kind of spiral teleolody.Garcia describes this as a combination of loojpimd

58 Butler (2006, 127).
59 Butler (2014, chap. 4); Fink (2005, chap. 1); Ga(2005).
60 Fink (2005, 43-47): Butler (2014, 205-06).
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accumulative form that creates a pleasurable ps§é&epetitive loops can also be used
for transitioning between tracks in live performanso that there is no break in the
sound. This is one of seven musical “technologaescribed by Butler that can be
accomplished with loops: repeating, cycling, goigigyoving, riding, transitioning, and
flowing.?? In a live DJ set, keeping the flow going throughaunight is important for

keeping the audience engagéd.

The repetitiveness and flow of EDM is a kind of touity that is highly valued
by EDM fans and creators. However, thisigd the kind of continuity | am referring to
when | describe continuous processes in this degsan. What | am referring to are the
continuous changes of musical parameters, ratherititessant repetitions of loops with
no break$! What | emphasize in my analyses is how the bujldilocks of sound layers
can evolve over time by growing or decaying, monghio emphasize different aspects of
their sound quality, or merging with other layeFke utilization of continuous processes
in these ways is an essential part of the compuwsitiprocess for EDM that has so far not

been thoroughly explored in scholarship.

Certain types of continuous processes (such asesrdss in buildup sections)

have been studied more than others, but in getiteglhave been dismissed under

umbrella terms such as “effects,” “tweaking,” ordpessing.” For example, Hawkins

refers to “effects processing,” “phasing effectsfudio effects (filtering),” “heavy echo

61 Garcia (2005, secs. 5-6).

52 Butler (2014, chap. 4).

53 Butler (2006, 242).

64 Thank you to Edward Spencer for helping me clatifg point by asking a question about it during my
presentation at the 2018 annual meeting of theeBpfir Music Theory. Smith (2018).
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effects,” and “special effects” in his analysis‘Bfench Kiss” by Lil’ Louis®® He also
describes “gradual manipulation of tempo” and algah “working up of the textures”
without discussing these in det#ilThe term “effects processing” references a device
called an “effects processor” that accomplishes¢pssing” (the modification and
manipulation of sounds): one of the four functiofiglectronic music-making machines
(along with synthesis, sampling, and sequendihgffects processors and mixing boards
contain knobs and sliders that allow for continuckidnges to musical parameters
(continuous processes) to occur. Butler calls thesds and sliders “continuous
controllers.®® They can change parameters through technologasasfilters, LFOs,

and ADSR envelopes, with physical interfaces oitalignes®® and they can be utilized

in live performance (as Butler describes) or irdgiproduction (as Wright describe$).

Digital interfaces occur in DAWSs (digital audio vkstations). These are software
programs that are immensely important to the prodaof EDM. They are increasingly
becoming the primary tools for popular-music crea(oot just in EDM) to organize and
improvise their musié! In DAWSs, sound clips are represented as buildiogks of
music that can be changed, but are almost alwagsstiged to the tempo and the key of

the music. Discrete melodies are usually creatékl te “piano roll,” a vertical

8 Hawkins (2003, 90, 91, 95, 96, 98).
% 1bid. (94).
57 Butler (2006, 56-57, 60).
58 Butler (2014, 71).
59 LFOs (low frequency oscillators) are often usedrtate continuous alterations of pitch (vibrato) o
amplitude/volume (the tremolo effect). This will Bscussed further in chapter 3. The manipulation o
ADSR envelopes (discussed in a previous footnste)dst commonly used to adjust amplitude or filter
resonance.
0 Butler (2014, 70-87); Wright (2017, chap. 5).
"L Wright (2017, 202-06).
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representation of the black and white piano keymti@uous processes can not only be
created through “in-time” movement of virtual knadosd sliders, but they can also be
programmed into preset sounds that are storeduimdsbanks (such as when a particular

bass sound has vibrato programmed into it), ortedethhroughautomation curves

In music production, automation refers to changmggical parameters
“automatically” rather than manually. When autoroatoccurs, it is the technology that
is controlling the changes itself, rather than haragency? This can help reduce the
workload for DJs both in live performance and ia gtudio” In DAWSs, automation is
produced with “automation curves” that represemitiomious changes to musical
parameters. They can be altered by clicking andging them into different shapes.
Figure 1-4 shows a screenshot of the DAW file Befieath with me” by Deadmau5 &
Kaskade f. Skylar Grey (2016). The discrete buddnocks of sound clips can clearly be
seen, as can the piano roll in the bottom left,doumtinuous processes are also

represented, since the orange lines in the middieeopicture are automation curves.

Wright discusses how automation curves in DAWsaavéal means of
expression for house and techno music specificAlhile other forms of popular music
use automation, it is not as directly responsibtestich drastic transformations of
musical material, transformations that are so §icant to the construction and
consumption of house and techno tracks.” In thedsof the producers he interviews,

automation: 1) is linked with creativity and expeentalism, 2) is a means of creating

2 Butler (2014, 223).
73 Snoman (2009, 74-76); Wright (2017, 297).
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momentum, and 3) allows “the desired balance betweetition and constant

change.™

3
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Figure 1-4: Screenshot of the DAW file for “Beneattwith me” by Deadmau5 &
Kaskade f. Skylar Grey (2016)°

It is true that continuous processes are oftenaniped during live performance
or added to EDM tracks through automation aftemttaén melodies, harmonies,
rhythms, and form have been decided, and that rnantynuous processes (especially the
shorter ones) can be described as “effects.” Howeis does not diminish their
importance. Many “effects” such as vibrato, sirenrgls, the tremolo effect, and
increasing delay or reverb, are highly salient afildence the “feel” of the music.

Furthermore, in most of today’s popular EDM tradkeg crescendos and pitch slides

74 Wright (2017, 300).
5 “MasterClass | Deadmau5 Teaches Electronic MusidiRtion” (2016).
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are highly important continuous processes thatangral to the form and aesthetics.

These have been discussed by Peres and Solbeatigeas™and “uplifters.”

These terms do not have universally-accepted mgsnin general both “risers”
and “uplifters” refer to ascending pitch slidesggandos), but they can also have more
specific meanings. Peres describes risers in EDicantemporary pop music as
sections of pieces “which build up a heightenedsaat anticipation in the listener,
whose attention is directed toward the rising figgpies until it is time for thdrop.” "¢ In
the way Peres uses the term, “riser” is interchahgewith “buildup” and it can not only
utilize pitch slides but also filter sweeps andscendos. While | will not use the terms
riser and buildup interchangeably, | will use riasran umbrella term for a group of
continuous processes that increase tension ledoliveyds a musical climax. However,
there can be other discrete processes in buildttpas that are not risers, such as the

rhythmic diminution of the “drum roll effect” (thenare roll or fill discussed abov€).

The general meaning of “uplifters” refers to angdiof ascending frequenciés,
but some use the term specifically to refer to wBalberg calls “the typical white noise
uplifter.””® When this specific technique of a filter sweemigeapplied to “noise”
happens in the music | discuss, | will refer tasta “noise sweep” as Peres d¥s,

differentiate it from pitch slides that continuopshange more definite pitches, even

6 Peres (2016, 19).
"7 Solberg (2014, 70).
8 Ibid.; Solberg and Jensenius (2016, 308).
® Solberg (2014, 70). In this sentence, Solbergraggmthe “uplifter” from “several long synth sosnd
being pitched upwards,” suggesting that uplifteesdifferent from regular pitch slides. Another eyade
of “uplifters” being referred to as “white noiseibg opened up by a filter” is in an article by 2éforld
(2017).
80 Peres (2016, 44).
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though there is a continuum between clearly-defpiezhes and noise, and the
distinction between the two is not always easylemtify 8! | will use the term uplifters
as an umbrella term to describe ascending freqgesn@gardless of their pitch

definitiveness.

Risers and uplifters have been discussed as impquéats of buildup sections in
EDM. However, pitch slides and noise sweeps ard nseonly over multiple measures
in large-scale anacruses to beginnings of sectlmrtsalso as short anacrustic features
that help lead to and highlight different levelshgpbermeter such as four-measure and
eight-measure subsections. Peres notes that “aalseps” are often used this way in
contemporary pop music as w&IPitch slides and noise sweeps are also commoely us
not as ascending gestures but descending onesasuathhe start of a new track or a new
section of the track. These are sometimes refeorég the oxymoronic term

“downlifters.”83

Existing scholarship on EDM and pop music analiisis focused on only certain
types of continuous processes such as short effetdsg risers, and not discussed them
systematically** In this dissertation, | build on previous schatgpsby highlighting
many different types of continuous processes déht lengths, which affect many
different parameters, and have a variety of fumstim contemporary EDM that are

influenced by their salience and shapes. To do khiso draw on a body of literature

81 Smalley (1997, 120).

82 peres (2016, 79-82).

83 Zen World (2017).

84 Latour (2018); Peres (2016); Solberg (2014).
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thathasaddressed continuous musical changes systematiaatiythat is analytical and

compositional theories of electroacoustic music.

Smalley has developed a theory of “spectromorphdlbgsed on concepts from
Pierre Schaeffer’s writing®. His system describes various types of “motion gravth
processes,” as shown in Figure 1-5. He also digtshgs between “continuous motion”
and “discontinuous motion,” saying that “The conttg—discontinuity continuum runs
from sustained motion at one extreme to iteratie¢ion on the other®® Although it is
useful to make a distinction between continuousgsses and discrete processes in
EDM, | also discuss borderline cases in chapt&a&kburn has taken Smalley’s system

of spectromorphology and added many visual reptasiens to itt’

_ ascent .
UNIDIRECTIONAL <~ plane rzz'fzt?o’z"m
™~ descent - P
_~ parabola _— dilation
RECIPROCAL < oscillation Bl / MULTIDIRECTIONAL ‘\” ~ contraction
undulation \
rotation divergence
/ . \ ~ convergence
spiral \
// FESL \ exogeny
CYCLIC / CENTRIC e gorien ‘ endogeny
pericentrality

centrifugal motion

Figure 1. Motion and growth processes.

Figure 1-5: Motion and growth processes as outlinedy Smalley88

85 Smalley (1997).

8 |bid. (117).

87 Blackburn (2011).

88 Smalley (1997, 116).
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Wishart describes continuous processes in a simégt as gestures exhibiting
“dynamic morphology?® He notes that what Robert Erickson called “spéglide” and
Pierre Schaeffer called “allure” are examples ofaiyiic morphology, demonstrating
how long composers have been thinking about coatiagprocesses in electronic
music® Wishart also develops a system for classifyingtwigall continuous processes
according to 1) magnitude or range (for exampledégh of a pitch bend), 2)
morphology/shapes (for example stable, increasiagreasing, increasing-decreasing,
stable-becoming-unstable), and 3) second-order madwgy (the rate of change or
acceleration§* He also discusses methods for comparing continpmesses according
to how similar (homogenous) or different (hetercgmrs) they are, and “whether the
gestures appear to interact with one another ceap behave independently of one
another.® | will draw on these methods when discussing difé degrees of salience for

continuous processes in EDM, and different shapédsem.

Outline of the dissertation
Chapters 2 and 3 investigate categorical questeyerding continuous processes

and begin exploring guidelines for comparing tisailience. What are continuous
processes and what are they not? How do we (as taD#/) creators, and analysts)
categorize them? How do we compare them? As Smiadiess in the quotation above,
there is a continuum between continuous and desecnettion in music. Some processes

are perceived as continuous much more easily ttiero The majority of the examples

89 Wishart (1996, 93).
% |bid. (94).
% 1bid. (119-20).
9 bid. (121-22).
25



in chapters 2 and 3 (which are small excerpts bfeetracks) showcase musical changes
that are easily perceived as continuous and notetes The end of chapter 3, however,
investigates borderline cases, when changes talgmanameters are difficult to assign as
clearly continuous or discrete. | draw on Danielseonception of “microrhythm” to
discuss these process$ésyhich have discrete components so close togetagthey

could be perceived as either quick discrete prasesscontinuous ones. EDM creators
sometimes exploit the continuum between clearlgrdie and clearly continuous
processes to gradually change the rhythmic clafity sound layer and create or dissipate

tension.

For processes that can easily be perceived agaons, | make a distinction
between “long” and “short” varieties, which are théjects of chapters two and three
respectively. Long continuous processes are maietiio measures long and short ones
are two measures long or less. This is a somewhdtaay distinction, but there is a
significant difference between the aesthetic effe¢iong and short continuous
processes in EDM. In general, long ones are useabas structural aspects of the music
such as risers (which are groups of continuousgases that usually include ascending
pitch slides, filter sweeps, and crescendos asisissd above), and short ones are more
ornamental. Given that most producers talk abodingdcontinuous processes to the
music after creating the melodies, harmonies, agthms as a base, all continuous
processes could be thought of as effects in sonye M@vever, some continuous

processes such as the multiple ones containeddrsrare like expanded effects that have

9 Danielsen (2010).
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become highly significant structurally, especialiynore mainstream genres like
progressive house and trance. They are often tire eoatributors to the tense aesthetic
of buildup sections, and provide listeners withgmal that a climactic core is about to
start. In both chapters two and three | includeussions of how fans and producers

think about long and short continuous processes.

Within the categories of long and short continuptecesses, | divide further
according to the primary parameter being altemecluding: volume, tempo (usually just
of one sound layer), pitch, and timbre. | alsoune a separate category for filter sweeps,
which change pitch, volume, and timbre simultanBouss mentioned above, often
multiple continuous processes are applied to onadgtayer at the same time, such as a
crescendo and a pitch slide. In these chaptetsiblesh these as separate kinds of
continuous processes because they can each hterewlifshapes, rates of change, and

functions, even though they are often perceptualbhyiped together.

Sometimes there is a difference between the paesiraetually altered and the
perceived effect. For example, in chapter 2 | disdine “illusion of acceleration.” An
example of this scenario is eighth notes seemimmpimdinuously speed up to become
sixteenth notes, accomplished through the gracahg in of sixteenth notes. Similarly,
in chapter 3 | show examples of the “tremolo effeict which rhythmic pulsations are
created by repeated volume swells. Changing tlepsess of the volume curve in this

situation can create perceived continuous chamgegs/thm or articulation style.

In chapter 3 | also introduce another parametdratvald change continuously,

that of space. When multiple speakers are utilipeaducers can continuously change the
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volume of sound coming out of each speaker, satigamusic continuously changes its
location and direction in space. This is calledrpag, and it is more often employed as a

short continuous process rather than a long onglw$ why | discuss it in chapter 3.

Chapters 2 and 3 also explain the first five irad$ nine analytical guidelines for
comparing continuous processes in terms of théarsae, which will be completed in
chapters 5 and 6. The meaning of “salience” indlgesdelines is broad and multi-
faceted. It encompasses prominence and noticgabilithe musical surface,
memorability in mental processing or reflectiong atructural significance or
importance. | am thinking about how well these tardus processes stand out to
listeners, both when hearing them for the firstetiamd when thinking back on them, and
also about how significant they are to the forntalure or semiotic meaning of an
EDM piece. There is no definitive way of measurihig for any aspect of music but my
guidelines are starting points for comparing tHeeesae of continuous processes in EDM.
This is useful for analysis since the guidelinekenaxplicit the kinds of foreground-
background parsing involved in listening and pomwards how continuous processes

saturate EDM with multiple levels of prominente.

The first two guidelines say that a continuous pssds more salient than others
if it has relatively loud volume or is applied t@aund layer that is distinctive in some
way, such as having a timbre or a rhythmic pattiean stands out. Guidelines 3 and 4 say

that groups of continuous processes that occineatame time (for example, one sound

94 Bregman (1990, 490-502); Meyer (1956, 87, 122:-138).
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layer undergoing continuous changes in many paemat once, or one parameter
changing in many sound layers at once), are mdiensshan individual ones. If a
crescendo occurs in many sound layers simultangadig salience of each crescendo is
magnified by the others. The fifth guideline, whishntroduced in chapter 3, says that a
continuous process is more salient if it is heaathyrtimes because it is frequently and
consistently repeated in a track. A short pitchdydor example, becomes more salient if
it is repeated throughout a track rather thangastrring once as an anacrusis to a new

section.

After chapters 2 and 3 explore the categoriesmg knd short continuous
processes and begin the discussion of their s&jen@pter 4 is a kind of “interlude”
before the discussion on salience, shapes, antidaacontinues. Chapter 4 shows that
music theory has long had a discrete bias by ontjithe history of discrete and
continuous thinking about music from ancient Gretecihe present. This incorporates
mathematical and philosophical perspectives on enlisicontemporary times, there has
been much research on continuous processes in,rhosiever most of it has come from
scholarship that is generally outside music thesmnarginalized in the formal discipline
of music theory, at least in North America. Insteadich of music theory’s recently
developed systems rely on discrete geometry tltaistes on the nodes of discrete shapes
or, in transformational theory, abstract (non-sengyconnections between théf.
Wishart points out the discrete bias in musicalyamig by calling this “lattice sonics,” as

evidenced by the separate lines and spaces amntctrstythmic values on a staff, and the

9 Cohn (1996); Lewin (1987); Tymoczko (2011).
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separate staves on a scr®olan also points toward the discrete bias in \&fest
musical thinking in general due to “keyboardificati®” Even though the distinction
between discrete and continuous processes iswaysia clear binary and there is a
continuum between the two as already discusserk thestill use in separating the two
concepts and in trying to remedy the discrete byaaccounting for the importance of

continuous gestures in all kinds of music, not fiSt.

Chapter 5 focuses on various kinds of shapes fatiraoous processes and how
this affects their salience. After an overview of\nmusic theorists have used shapes to
describe music, including a review of Wishart'shetypes of first and second order
morphologies as described above, | argue thateheeption of each continuous process
in EDM is best modeled with one of four types ofthemnatical functions: linear,
exponential, sinusoidal, or sigmoidal. The basiswns of these functions and their
reflections about the x- and/or y-axes are diffestrapes that have different effects on

listeners.

When the x-axis represents time and the y-axisesgmts the value of the musical
parameter being continuously altered, linear fumgican only be increasing or
decreasing the parameter, but exponential curvedeancreasing or decreasing and
accelerating or decelerating. Each of the four sygleexponential curves is commonly
used for specific kinds of continuous processesekample, increasing-accelerating

(exponential growth) curves are commonly useddordo accelerations, and decreasing-

% Wishart (1996, 8).
9 Dolan (2012).
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decelerating (exponential decay) curves are useigfapo decelerations. With volume
changes, fade-ins are best modeled perceptualhcesasing-decelerating exponential
curves, whereas fade-outs are best modeled asadewyeaccelerating exponential
curves. Sinusoidal functions are good models faresoontinuous pitch slides or volume
changes, particularly the tremolo effect. Finadigmoid functions (which are sometimes
called S-curves) are best for modeling other caitirs processes because they have

plateaus at the starts and ends of their shapes.

This chapter also introduces three more guidelioesomparing the salience of
continuous processes based on their shape modekl{aas 6 and 7 say that a
continuous process is more salient if it has nhength(lasts longer in time) than others
or has morelepth(a greater range on the y-axis for the parametegtatered) than
others. Guideline 8 says that a continuous prasas®re salient if it has a higher overall
rate of changehan others. The rate of change may itself changetome (as in any
function that is not linear), but here | am refegrto something broader, the combination
of length and depth. If two processes have the danggh (of time) but one has more
depth, then that one has a higher rate of changiésanore salient. If two processes have
the same depth, but one has less length (is shdtten the shorter process will have a
higher rate of change and thus more salience aogptal guideline 8. This contradicts
guideline 5, but each guideline can be used indadigl, and in general guideline 5 on
length is a better tool for describing long contina processes whereas guideline 8 is a

better tool for describing short continuous proesss

31



Listening to a riser gradually slow its rate of mba approaching a peak point in
the music is one of the most fundamental expergenteontemporary EDM. Deadmau5b
describes it like a roller coast&This leads to chapter 6, on the functions of camtiis
processes in EDM tracks. In this chapter | dravedmlarship of musical form, tension,
and energetics to show that continuous processgsmportant roles in orienting
listeners to the form and meter of tracks, anccaseial contributors to the aesthetics of
tension in buildup sections and disorientationr@alkdown sections. Continuous

processes are often used most frequently and 8glisrthese parts of tracks.

Breakdown sections come immediately after cored th@y allow dancers a
chance to rest. They are marked by an aesthetlisofientation, often due to some or all
of the drum parts that articulate the beat beirggab In these sections, continuous
processes contribute to the sense of instabilitabge of their constant change. Short
continuous processes that embellish melodies aiiinis are often more noticeable in
these sections than in cores because the drunabseat. Longer continuous processes
that make the rhythm and meter less clear areuslsd, such as adding significant delay,
echo, or distortion. Butler notes how common thisibreakdown sections, calling it

“tweaking.”®®

Buildups come after breakdown sections and they teaard cores and beat

drops. The buildups and drops in EDM have beenribestby Snoman as “emotional

98 “MasterClass | Deadmau5 Teaches Electronic MusidiRtion” (2016, lesson 13, 11:02-12:00).
9 Butler (2006, 92, 222-24).
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waves,%in a manner reminiscent of Ernst Kurth’s “forcewss.” ! Buildup sections
are transitional, in between moments of rest (lteaks) and moments of the highest
energy in a track (cores). Therefore, they exhidntlencies similar to passages of
Steigerundintensification) as outlined by Werbeck to explaiansitional passages in the
tone poems of Richard Strauss, an@Gtngpassages of intense motion as described by
Riepel (1754) and A.B. Marx (1841). It is duringesie sections of EDM tracks that risers
are used, incorporating many continuous procedsesensification. Risers in buildup
sections also function as sonic signs for dan¢ells)g them that a climactic drop is
coming soon, when they will dance with full eneagain after resting in the preceding

breakdown.

The anacrustic function of risers is one way inchltontinuous processes
generally function to orient listeners to importanints that reinforce the duple
hypermeter of EDM at various levels. For exampddt, soise sweeps often precede and
follow the midway points of cores. This is the Isasi the final analytical guideline for
comparing the salience of continuous processe®M Eacks. Guideline 9 says that a
continuous process is more salient if it is useldighlight a more important marking
point or hypermetric beat than others. For exangleser that leads to a climactic drop
at the downbeat of measure 32 in a track is mdirensdhan an ascending noise sweep

that leads to the start of a new phrase in med&urEven a descending noise sweep at

100 snoman (2009, 269).
101 Rothfarb (2002, 943).
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the start of a main section of the piece is moliersizthan a continuous process leading

to or from a midway point of a section.

Having outlined the categories of long and shontiomous processes, nine
guidelines for discussing their salience, a methaglofor describing their shapes, and
their functions in EDM tracks, the final chaptertbé dissertation puts all these methods
and concepts together to form detailed hermenanttyses of two tracks by Deadmau5b
and The Chemical Brothers. Both tracks use contiaygmocesses to represent

paranormal or science-fictional phenomena.

The first track discussed is “Phantoms Can’'t HamgDeadmau5 (2014).
Deadmaub is a Canadian producer who became an Eip&tstar in the 2010s. His
work, especially early on, is mostly in the progies house genre, but recently he has
explored many musical styles that are more experiai@nd ambient. In “Phantoms
Can’t Hang,” continuous processes are very impoitathe breakdown and buildup
sections. The two buildups contain huge risers gigmoidal shapes that seem to plateau
near the end, leading to climactic drops. In theakdown a ghostly melody is featured
that has no articulation and is sung continuoustyniany measures at a time. The
breakdown also uses continuous processes to chdrigenoise into clear chords, and
create the “illusion of acceleration” with a contously growing echo in the bass. The
ghostly melody fades out of the texture in the sddouildup, as if it “can’t hang,” but
then it returns for the second half of the finalegadding not only melodic counterpoint

but also a continuous contrast to the choppy, éiscthook” that is persistent throughout
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most of the track®? “Phantoms Can’t Hang” also provides a good exampleow
continuous processes such as noise sweeps andvéaskreverb” are very often used in
EDM tracks to highlight sectional boundary pointsl daypermetric downbeats at

multiple levels.

The second track analyzed in detail is “Electrddéttle Weapon 4 (Freak of the
Week)” (1998) by the English duo The Chemical Beosh This track is part of the
“Electronic Battle Weapon” (abbreviated EBW) seftigsthem that are extended or
altered versions (a.k.a. “club” versions) of shoaum tracks that have regular names.
In EBW 4, many short and long continuous proceasesised as musical signs for a
dystopia, such as high pitch slides that invokenivey sirens. The second core of the
track is particularly unusual in that it containgraup of long continuous processes that
are highly salient and sound like a UFO coming ddevearth for an abduction. These
continuous processes seem to take over the tractato interrupt the dancing at this
point, which is unusual in core sections of EDMcks® However, the use of continuous
processes as signs for scary, unusual, unstablgexplainable phenomena fits with the
psychedelic style that The Chemical Brothers ankmfor, and the use of continuous

processes as signs for instability and fear moneigdly 103

Methodology
In order to explain the salience, shapes, andifums of continuous processes in

EDM, | use many different methods and techniquasyranalyses. Most of my

102 For literature on “hooks” in popular music see B1(1987); Kronengold (2005); Traut (2005).
103 This is especially true in soundtracks for filnmslavideo games. For example, Brownrigg discusses th
use of continuous processes before scary surpnigesror movies. Brownrigg (2003, 118-21).
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descriptions are based on hunpemceptionof EDM tracks when listened to in real

time, rather than visualizations or descriptionsegated by humans or computers
involved in the creation process. In other wordanlfocusing on the esthesic level of
reception rather than the poietic level of intentity musical creator$? Specifically, |

am focusing on my own perceptions as a music teewained in the Western classical
tradition and an EDM fan. To help guide my perspegt also rely on the descriptions

of the music by other fans and electronic musiapeers (found through digital
publications, online discussions, and in-persorvemsations), as well as my advisors and

colleagues.

As mentioned in the introduction to this chapieistudio-produced EDM, every
aspect of the music is precisely controlled andchtjmad to a metrical grid. This means
that from the creator’s perspective in the stuthie,aspect of the music that is being
altered and to what degree it is being changebtba for every continuous process. It is
also interesting to consider how DAWSs on computepsesent these musical processes
in multiple ways. Continuous processes can be septed as a discrete series of numbers
or as continuous lines and curves, and this mdlessdntinuum between discrete and
continuous clear and the distinction between theemsarbitrary. The way in which
creators program continuous processes (throughdypinumbers, turning knobs or
sliders, or programming automation curves and dragtpeir shapes) therefore

influences their perception of them as discreteamtinuous, and to what level they are

104 Atkinson (2007, 115).
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quantized-®® The poietic perspective of the creator and thaaligerspective of the
computer are important to keep in mind, and | dogoit in to my discussions as | am
able to, however | do not have access to DAW biethe tracks | am analyzing and in
most cases do not have descriptions by producers #tie specific tracks they made that

| am discussing.

For each analysis, | start with complete audiesfibf the track under
consideration. These audio files have been uploadeipplementary files for this
dissertation. | have worked with these audio fileevo software programs: Audacity and
Transcribe! Audacity allowed me to view amplitudephs and spectrograms for the
audio files, which | use routinely to show continsgrocesses related to volume and
frequency filtering respectively. The computer-gated visual representations help
inform my aural perceptions. Figure 1-6 shows agaramplitude graph, also known as
a waveform, which represents amplitude levels gallif on the y-axis, over time in
seconds on the x-axis. The amplitude is measunedriy on a scale from -1.0 to 1.0
developed by Audacity. Even though our ears hegarlthmically, which can be
represented better with the decibels (dB) scaleali scaling shows the precise changes

in amplitude in a way that is visually intuitivecaeasier to see.

105 In this scenario, both the human and the com@retactors” that participate in the constructién o
knowledge, according to Actor-Network Theory (ANa} developed by Latour and Law. Latour (1987);
Law (1987).
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Figure 1-6: Amplitude graph for the Intro (0:00-2:00) in “Infra Turbo Pigcart
Racer” by Deadmau5 (2014).
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Figure 1-7: Spectrogram for a Buildup section (0:3€:20) in “Lick the Rainbow” by
Mord Fustang (2011).

Figure 1-7 shows a sample spectrogram, also krassnsonograph, which
represents the spectrum of frequencies presensauiad and their intensities. The
frequencies are on the y-axis on a linear scate ts on the x-axis in seconds, and the
intensity of the frequencies is represented byra@lnging from white to gray, with light

colors/shades representing more intense frequeanttsgarker colors/shades

38



representing less intense oA&sSpectrograms are very useful for showing filteesps

and timbre changes in EDM.

| used Transcribe! to slow down audio files and E§e(an equalizer, which
controls the amplitude of specific frequency bandsjrder to hear the pitch and speed of
continuous processes more precisely. This helpedreate detailed graphs of continuous
processes using Microsoft Excel. A sample graphterkin this way is shown in Figure
1-8. Graphs like this show the shapes of contingwasesses according to my
perception, and they will be relied on especiallghapter 5, which discusses the
aesthetic effects of different shapes. To comgseed graphs with mathematically-
perfect models of linear, exponential, sinusoidalj sigmoidal curves, | show
representations of those shapes created with #phong software Graphmatica. Some of
my examples overlay graphs from Graphmatica ontcetfycreated graphs or onto
spectrograms for direct comparison. Other timestspgrams or amplitude graphs are
annotated and overlaid with lines and curves frorordoft Paint 3D to highlight their
different shapes. This is another reason why llingar scaling for amplitude graphs and
spectrograms, so that the shapes they show loo& hikerprototypical graphs as they are

usually represented in linear coordinates.

Occasionally, visual examples are shown from thé\Dgrogram Ableton Live,
such as the video demonstration | created of automaurves and the immense

possibilities they afford for continuous processedso reference and show screenshots

106 A full explanation of the color scaling is in thection “What the Colors Mean” of “Spectrogram View
Audacity Manual” (n.d.)https://manual.audacityteam.org/man/spectrogramy.taienl.
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from videos on YouTube and from Deadmau5b’s masiescbn Masterclass.com that

demonstrate how continuous processes are createdisoussed.

Pitch Slide in "Everything is Bright"
(Aback Remix)

e e
o N

Pitch above tonic C#4
O N A OO

Time Stamps

Figure 1-8: Pitch slide acting as an increasing-deterating exponential curve in
“Everything is Bright” (Aback Remix) by Stoned Butterflies (2012).

Finally, | also generate transcriptions of manyeggts from the tracks | discuss
into musical staff notation. Sometimes these entafscriptions of entire sections, and
other times they show one- or two-measures thdbaped in a single sound layer, in a
manner reminiscent of Butler’s “sound palette” gam!°’ Even though staff notation
cannot show all the detail in this music, and espgall the aspects of continuous
change, it is still a useful tool for showing adgenf the music that are highly important
to EDM fans and creators such as traditional asdrdie melodies, harmonies, and

rhythms!%8 The transcriptions can be used in combination Wiéhother visual tools

107 Bytler (2006, 280-81).
108 Butler writes with good detail on the difficultie$ transcribing EDM. Ibid. (261).
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described above to provide useful visual represientzof both discrete and continuous

processes that are fundamental to the music beiaigzed.
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Chapter 2 — The Categories and Salience of Long Continuous

Processes
What makes a musical process continuous? Once ewgede@hether a musical

phenomenon is continuous or not, how can we furtheggorize processes so that we can
understand how different ones are used for diffeefflects? How do we compare the
effectiveness and significance of different muspraicesses in terms of being
perceptually foregrounded, memorable, and “groowy ihtroducing tension so that

more energetic and pleasurable music for dancingome later? These epistemological
guestions are the central focus of this chaptertla@dext, which divide continuous
processes into categories based on their lengtly @ontinuous processes in chapter 2
and short ones in chapter 3) and their parametenedl or perceived to be altered

(sections within each chapter).

The distinctions between different parameters beorginuously changed are
made naturally, because our ears make these digtiaavhen listening, and EDM
creators also separate continuous processes thibyyarogramming automation curves
in DAWSs for individual parameter changes (as désttiin the previous chapter). In
other words, the categorization of continuous pgees by parameter altered is valuable
from both esthesic (perceptual) and poietic (cveatperspectives. Some of the processes
and the parameters they alter (such as delay/euhoeaerb) are harder to hear than
others without formal training in digital produatidechniques, but they are still worth
categorizing because even though my dissertatipringarily based on the perceptual
perspective of listening to details on the musstaface, | am also trying to develop a

listening practice that is aware of the creatoesspective.
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The distinction between long and short continuausgsses is more arbitrary.
However, long continuous processes (which | dedimbéeing more than two measures
long in EDM’s standard 4/4 meter) generally havéedent aesthetic purposes, functions,
and salience than short ones (which | define asgh®o measures long or less). Long
continuous processes are usually more salientigndisant to the formal structure of
tracks, whereas short ones are more ornamentaanéther way, long continuous
processes often participate in discursive repetitvbereas short continuous processes

often participate in musematic repetitibhis will also be discussed further in chapter 6.

Most of the musical examples in this chapter amednixt are from small sections
of complete tracks, so that the reader can becaméi&r with many different types of
continuous processes. Several of the tracks tkaethxcerpts come from will be
revisited in following chapters throughout the digation, so that a more complete
picture and deeper analysis of the work can reshkse two chapters also introduce the
first five in a set of nine analytical guidelines tomparing the salience of various

continuous processes.

The current chapter is divided into sections basethe changing parameter for
long continuous processes: volume, speed/temph, ditter cutoff, timbre, reverb, and
delay/echo. Volume changes include crescendos iamdwkndos, as well as fade-ins
and fade-outs. This is the most common type of mginuous process applied in

contemporary popular musidis the examples | discuss demonstrate, perceiokeane

! Middleton (1990, 269).
2 Miller (2018a).
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increases can be caused not only by amplitude elsamngt also changes to the filter
resonance, which can boost amplitude levels irfrdgriency range close to the cutoff for
the filter so that the timbre of the sound becomese resonantSometimes continuous
volume changes can create the “illusion of accaterd as | show in one example, when

one rhythmic layer fades in to gradually fill meretric positions within the measure.

Continuous changes to the “speed” of music carppéeal to individual sound
layers, in which case thrythmis altered, or to the entire texture, in whichectse
tempoof the track is altered. If the tempo of the trablanges, this makes it difficult to
dance to, and therefore significant tempo changbgh are uncommon in EDM overall)
usually occur in intro sections of tracks or monsesfta DJ set when dancers could use a
period of rest. It is much more common to havevdlial layers accelerate or decelerate.
Following the spectral composer Gérard Grisey findecontinuousacceleration or
deceleration as any situation in which the lengitwieen sounds gets shorter or longer
with eachconsecutive notéThis is technically discrete since the changehappening
“step by step,” but | make the distinction betwéas kind of process and situations in
which there are multiple consecutive notes thaeltae same length between them
before the length between notes gets shorter gelpnvhich | call discrete acceleration

or deceleratiof.Most of the examples | show in this section cae&sily perceived as

3 Snoman (2009, 19).

4 Grisey (1987, 247-253).

5What | call “discrete acceleration” is an examplevhat Grisey calls “statistical” acceleration, ialhis a
subset of “discontinuous” acceleration. Ibid. (253)
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continuous rhythm or tempo changes, but some of thighlight the difficulty of

interpreting specific accelerations or deceleratias discrete or continuous.

Continuous changes to pitch can be called many sauneh as glissandos,
portamento, pitch bends, or pitch slides. | wik ystch slides as the general term for this
kind of continuous process in this dissertatiomd.pitch slides are often used as a part
of risers, which are combinations of crescendos, ascendtioly glides, and usually filter
sweeps that occur often in buildup sections. Saoneihowever, long pitch slides are

used in many sections throughout entire track#) ase of the tracks | discuss by Judah.

The next section shows examples of filter sweepsgctwcontinuously adjust the
filter cutoff for frequencies that are to be mutgdot included in sounds. They can be
applied to only one sound layer or many, and tlwtrol pitch, volume, and timbre
simultaneously, since frequency content is onéefcontributors to a sounds’ tone
quality. According to my classification system augld in the previous chapter, | say that
a filter sweep applied to many different sound taye actually many different
continuous processes going on at the same tintgo h&ew the filter sweep applied to
each sound as only one continuous process, chatignarameter of filter cutoff, even
though it alters pitch, volume, and timbre all ate. | have chosen to write an entire
section on filter sweeps because they are so irupoirt contemporary popular music

and especially EDM.

Following this, | show examples of continuous pssas that only change timbre,

by adjusting the ADSR characteristics of the soemeelope and/or the frequency
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content of the sountiOne of the most important ways this is done isugh
compressors. When a sound becomes “over-comprégsa@ates distortion and gives
“pite” or “crunch” to the sound Another way that timbre can be changed is through
speeding up or slowing down the periodic soundaggeo that their frequencies become
higher or lower, without changing the rhythm or pgmLong continuous timbre changes
can also be simulated through volume changes fillasion of timbre change,” similar
to the “illusion of acceleration” discussed eatrlier“Turning Point” by Deadmaus, |
show how the bass line seems to change timbremukiple measures but it actually
results from a second copy of the pitches and rhgtfading in with a different timbre.
Finally, I discuss the use of long continuous clesnty echo/delay and reverb. These
techniques are similar but also distinct, and #aeyusually increased continuously in
breakdown or buildup sections to make rhythms ¢ésar and create disorientation or

tension.

The separation of continuous processes by paraisatet meant to downplay
the ways in which they interact and sometimes sgala@s they unfold in musical time.
Each continuous and discrete aspect of the musiggertant to the overall listening
experience. Even though EDM has an aesthetic atifetation due to the use of many
sound layers at once, and dancers often pay attettionly one or two at a time, the

gestalt of the whole texture and the whole pie@ge an important part of the

8 As mentioned in chapter 1, changing the ADSR ¢aftdecay, sustain, release) for amplitude is thetm
common method of altering timbre through the adpgstt of a sound envelope.
7 “MasterClass | Deadmau5 Teaches Electronic Musidition” (2016, lesson 16: Mastering).
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experience because it creates a unified gréWWe.can pay attention to only one line in a
piece, but also perceive the texture as a unifiedl@? The categories | am using in this
chapter are a “way in” to discussing and illumingtthe importance of these continuous

processes for EDM aesthetics in general.

The final section of the chapter outlines the ficgtr analytical guidelines for
comparing the salience of different continuous psses. The first two guidelines state
that continuous processes are more salient if$kayd out as being relatively loud or
distinctive in some other way such as having awsidpythm or sound quality.
Guidelines 3 and 4 state that groups of continygwasesses, which alter multiple
parameters or multiple sound layers at the same, tame more salient than individual
ones. | conclude the chapter by discussing thefligeias well as the challenges of
applying these guidelines in analysis, and usiegitto compare the salience of

continuous processes previously discussed in thpteh

Volume
One of the simplest yet most effective and comnypes of continuous processes

is continuous modification of volume. Generallystimvolves changing amplitude levels,
but it could also be accomplished by changingrfiésonanceas discussed above. Often
continuous volume changes are used to fade inderdat a sound and its characteristic

pattern. Butler notes that this technique can gi®wontrast with the more common

8 Butler notes the importance of stratification d&mderogeneous texture in EDM, but also uses thasghr
“unlocking the groove” to refer to the reality thgbove “promotes multiple interpretations and iféex
interactions, aminlockingof temporal experience into many possible diregibButler (2006, 93-94, 6).
9 Meyer (1956, 126).
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abrupt addition and subtraction of lay&t3he volume can be changed for the entire mix
(all sound layers), just one, or anywhere in betw&mne of the “secrets” to the
complexity of EDM and popular music in generalnattproducers use many different
sounds for what is perceived as only one sound.l&g example, what is heard as one
kick drum (sometimes called a bass drum) is usualigposed of several separate kick-
drum sounds layered on top of each other and gligimdified 1! Since there are a
multitude of layers looping, there are a multitwdevays to gradually alter sounds by
adjusting their volume. It is also possible to fadene layer while fading out another

layer with a technique called cross-fadfdg.

The track “Read only memory” (2011) by Assyrian mi# Aril Brikha is very
repetitive, but one of the ways that the track gates interest is by incorporating the
customary kick-drum sound very gradually into thig,mtarting at around 2:15 in the
track timing. This piece is not delineated intcacleormal sections such as cores,
breakdowns, or buildups, but rather it contains @petitive, groovy loop (transcribed in
Figure 2-1) that slowly grows and gradually changesmphases, much like a
minimalist piece by Philip Glass or Steve Reich.uil this point (2:15), the groove has
been created with only melodic instruments, andmimns, but when the kick drum fades
in, it adds articulation points to the beats thauatil now have only been felt as “virtual
reference structures®The fading in of the kick drum makes the meteacte,

encourages more body movement, and contributdsetodntinual building of energy in

10 Butler (2006, 216).

11 “MasterClass | Deadmau5 Teaches Electronic Musidietion” (2016, lesson 3: Beats Part 1).
2.Snoman (2009, 137).

13 Danielsen (2010, 4).
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the piece. Throughout the rest of the track, theralvolume slowly becomes louder, so
that the piece as a whole gains energy befordyifeding out near the end. Butler calls
this a “gradual transformation” in his analysigioé piece?® but it could also be said that
the fade-in of the kick drum and the overall voluoh@nges are examples of long

continuous processes.
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Figure 2-1: Transcription of the main groove in "Read Only Memory" by Aril
Brikha (2011).

Another track that uses long continuous crescetalogrease the energy in the
track is “Infra Turbo Pigcart Racer” (2014) by De@ali5. This can be seen in the
amplitude graph shown in Figure 2-2. The first twimutes of the track feature a slow
and steady growth in volume, starting with veryt @qfening measures. In the first

minute of the track, the chords and the rhythmeathring gradually become louder, and

14 Butler (2006, 144).
49



then at 1:00 a new melodic line suddenly entersifiguhe next minute, the crescendos
continue in the chords and rhythmic breathing, mear the end of this long intro section
the first sample of Deadmau5’s car is he&rfihe long continuous volume changes in
the intro allow the main groove of the track tode¢ up in a more interesting way than
just repetitive looping with no changes. The nextrfal section of the track is the
buildup, which actually starts by getting softertlsat another crescendo can happen

before the first core.

Different kinds of continuous volume changes anpleasized in “Lick the
Rainbow” by Estonian artist Mord Fustang. In théck, perceived volume changes
accomplished through adjustments in filter resoraare particularly important in the
buildup section, which is divided into three passshown in Figure 2-3a. During the
intro and the entire buildup section there areghmain sound layers taking place, which
| call synth 1, synth 2, and the chords. A transan of the two melodic lines is shown
in Figure 2-3b. The “chords” layer is probably spito (at least) two separate layers in
the production software, with one holding long scé@d the other articulating the

rhythm of synth 1, but still on the same notes.

5 The sample of the car sounds is from Deadmausis Esvrari driving in Toronto. Lindquist (2014).
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Figure 2-2: Amplitude graph for the Intro (0:00-2:00) in "Infra Turbo Pigcart
Racer" by Deadmau5 (2014).
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Figure 2-3a: Perceived volume changes in the intrand first buildup of “Lick the
Rainbow” by Mord Fustang (2011).
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Figure 2-3b: The two main melodic lines in the firsbuildup section
in “Lick the Rainbow” by Mord Fustang (2011).
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Figuré"2-3: Amplitude grap of the first buildup section (part 1) in“Lick the
Rainbow” by Mord Fustang (2011).
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Figure 2-3d: Spectrogram of the first buildup sectn in “Lick the Rainbow” by
Mord Fustang (2011).

At the beginning of the track, synth 1 is very faand in the background, while

the static E minor chords are holding and aretla lbuder. In the first part of the
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buildup, both steadily increase in volume, and tlais be seen in the amplitude graph,
Figure 2-3c. This amplitude graph also shows tkerdie entrances and exits of the loud
bass part, in contrast with the continuously credoeng synth 1 and chords that can be
seen in the graph when the bass is not presenin€teases in volume are also aided by
filtering, since higher frequencies are continuglming added to the sounds, as seen in
the spectrogram (Figure 2-3d). There is also caotisly increasing filter resonance,
making the higher frequencies in the sound (speifi, the frequencies around where
the cutoff point for the filtering is) more resona&o that the timbre becomes “brighter”

and seemingly closer to us.

In the second part of the buildup (which is therstst of the three, lasting only
eight measures) the synth 1 line continues to gnovolume and in salience for the mix,
while the chords (or at least the non-rhythmic péthe chords) get softer and settle into
an accompaniment role. There is an aspect of mgiggtween the synth 1 line and the
rhythmic part of the chords here in a way that waisthe case in the first part of the
buildup, because there the timbre of the rhythmic@ation in the chords was not as
clear as the timbre of synth 1. In the second gfatte buildup the timbres are more

matched together and therefore they can be pedawene unit.

The third part of the buildup is the longest amabstrinteresting in terms of
volume transformations (accomplished with filtedings can be seen in the line graph
and also the spectrogram (Figure 2-3a and Figud@) 2Now the synth 2 gets suddenly
introduced into the texture, and it is soft, inajreontrast with the synth 1 line that has

been building in importance by becoming brightertfe last 45 seconds. Over the

53



course of the next minute however, the two lindsga back and forth in perceived
volume and salience, shown by the crisscrossirtlgarine graph. They are alternating
taking up the highest spaces in the frequency Handng this time the chords are still
stable in their accompaniment role, but at theahdf the elements seem to get louder
as the filter opens up to allow all the frequentgebe used. This is a typical technique

for the end of a buildup section.

The very end of the buildup contains four meastnasa 2:15 to 2:22 in which
the sounds decrescendo and seem to naturally déftaythis the loud core enters as
somewhat of a shock. In the buildup section Mordté&ung utilizes volume and filter-
resonance changes as a means of creating intgrestinuous processes beyond the
usual crescendo, and this allows him to write aereded buildup section of 60 measures

(almost two minutes long), as opposed to the usighlt- or sixteen-measure section.

Sometimes continuous volume changes can be usmdate the “illusion of
acceleration.” More and more notes can be gradaaltied through fade-ins and
crescendos to a repeating, isochronous (evenlhedpalsythm within the length of its
own bounds. This length of time is not necessaritiuple value like one beat or a half
beat, as is the case in “Lack of a Better NameDbgdamu5 (2009), when in the buildup
section a metrically dissonant layer gradually gaimore notes. As seen in Figure 2-4, the
pitch F in “synth 1” at first has the rhythm of attkd eighth-note (three sixteenth notes
in length). This length will continue and act is ibounds” but as the loop gets louder

and the timbre gets harsher, more articulationtpare added within those bounds.
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First, the loop itself softly enters and continugusescendos, then Deadmau5
fades in a copy of the sound but displaced by dfatie original rhythmic value.
Therefore halfway through the buildup the rhythrarsds like repeated dotted sixteenth
notes rather than dotted eighth notes, but thedfrthe two is always more accented. The
delayed version also comes only from the right cedim stereo space and the initial
sound comes from both the right and left chanri&lentually more echo is gradually
added so that it sounds like the rhythm continupasdrphs into regular sixteenth notes.
Now the rhythm sounds three times as fast as igaal dotted eighth note instead of
two times as fast, but the transition between tlsésges sounds continuous and is
accomplished more quickly than the transition betwthe first two stages. It sounds
continuous because of continuously more volumeeahdes being added. In addition to
the “illusion of acceleration” effect shown in Figu2-4, there are two other pitched
sound layers in the texture. A long continuous pssclso takes place in the bass line,
which changes its timbre to make the pitch cledrke other pitched layer is the melodic
hook, which loops repetitively without changing awds as an anchor. The “illusion of
acceleration” effect is reminiscent of phasing teghes in the minimalist works of Steve
Reich, who called it “the process of rhythmic constion” and “the process of
substituting beats for rest$'Richard Cohn also referred to it in Reich’s muasc

“transpositional combination of beat-class séfs.”

6 Reich quoted in Fink (2005, 107, 109).
17 Cohn (1992).
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Buildup (1:33)

13 Sixteenth-note rhythm gradually emerges

~ = = B = = B B = = =

13 Accents disappear Sudden uplifters

Figure 2-4: The illusion of acceleration in the budup section (1:33-2:03) of "Lack
of a Better Name" by Deadmau5 (2009).

Rhythm and Tempo
The “illusion of acceleration” effect graduallycreases the number of

articulations within a specific rhythmic value, libe continuous processes involved
actually relate to volume. There are however otioatinuous processes that result from
changes in speed, making the rhythm or tempo contisly faster or slowef. When the
“speed” of music is continuously altered in juse@ound layer, it is only a change in
rhythm whereas if the speed is continuously alteredHerentire texture, it is a change in
tempofor the track. Significant tempo changes are uncomm EDM, because they

make the music difficult to dance to, but when thdeyoccur it is usually in intro sections

18 Technically, in electronic music, tempo is differ¢han speed because changing the “speed” ofradsou
means also changing its pitch. Pitch is nothingentban very fast rhythm with a very high “frequehoy
oscillations. Changing rhythm or tempo, then, referchanging the length of time between beatsbut
the pitch of the sounds.
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of tracks or parts of a DJ set when dancers casgdarest period, for example after a

particularly intense track.

Accelerations and decelerations can be difficulirambiguously discern as
continuous or discrete. As mentioned in the intadidun to this chapter, | follow Grisey
in defining continuousicceleration or deceleration as any situation irckvthe length
between sounds gets shorter or longer with eadlsecutive not& This is opposed to
discrete acceleration or deceleration, in whichtiplke consecutive notes have the same
length before the length between notes gets sharienger in a general trend of
speeding up or slowing down. For example, a cootisiacceleration could have
consecutive note lengths of 4, 2, 1, ¥z beats, vaseaaliscrete acceleration could have
consecutive notes of 4, 4, 2, 2, 1, 1 beats, ddtieaacceleration is happenisigp-by-
step Both continuous and discrete accelerations andlerations are important in EDM,
and sometimes it is difficult to tell the differenbetween the two when listening, since a
passage that accelerates overall may have botmaons parts and discrete parts to it. In
these cases, | may refer to the whole passage@siauous acceleration, because the

overall increase in spestundscontinuous.

One very important example of clear discrete acagt occurs in snare-drum
“rolls” or “fills,” which are characteristic marksrof buildup sections, especially in the
genre of trancé’ Snare fills occur when the snare drum undergog$mic diminution,

first repeating longer values like quarter noteentrepeating shorter and shorter values

19 Grisey (1987, 247-252).
20 “MasterClass | Armin van Buuren Teaches Dance 818018); Snoman (2009, 252, 266—268);
Solberg (2014, 70).
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such as eighth notes, sixteenth notes, or thirtpise noteg! Typically each stage of
diminution does not last as long as the previoues ea that there is acceleration not only
in the rhythmic values which are getting shorter, the time taken to repeat each
rhythmic value, which is also getting shorter. Tisiseminiscent of the fragmentation
and acceleration of harmonic rhythm moving towar@¢sdence in a Schoenbergian
sentence. A prototypical example of a snare filiswn in Figure 2-5, from the track

“Pulsar” by Armin van Buuren, who is a superstaisain the trance genre.

Buildup 2 (3:32)
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Snare "fill" using discrete acceleration (rhythmic diminution)

Figure 2-5: Snare fill using discrete acceleratiomt 3:32 in "Pulsar" by Armin van
Buuren (2013).

In a typical EDM track the tempo is constant aledc The fixed tempo of EDM
tracks is typically anywhere between 110 and 1GQsoper minute (bpm). However, as
mentioned above, there are cases when the temgptradk significantly changes and
does so continuously, usually in intros of tracks] often in tracks that are designed
more for “headphone listening” than club dancinge@xample of this is the track

“Thousand” by Moby. This is a gimmicky track frommetearly part of Moby’s career.

21 For a theory of rhythmic augmentation and dimiowtin general, see Messiaen (1956, 18-19).
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The track’s title refers to a tempo of one thoushedts per minute, which is a ridiculous
notion to anyone who understands that beats asgcnplogical phenomenon and not
just strikes of a drum (whether acoustic or diifaNevertheless, the tempo does change

significantly, both increasing and decreasing, ity a few points of stability.

Apart from its tempo changes, the track is remdgksimnple, with a thin texture
and hardly any pitch movement. There are four rfajars of sound: a drone bass E,
another pitched layer that enters discretely oth&drums, and the vocal sample from
the soul song “Let No Man Put Asunder (A Shep Pette Mix)” by the female trio First
Choice?® The former three layers are manipulated togeth@na group with regards to

tempo, but the vocal sample is treated slightlfedéntly.

If we assume that four drum hits constitutes oeasure of 4/4 time, as is the
standard in almost all EDM and contemporary popuiasic in general, then the length
of each loop for the drums, pitch-E, and pitch-¢&ta combined is four measures. The
acceleration and rate of change for the tempo earalzulated based on the length of
each four-measure loop starting at 0:42.5, withréseilts shown in Figure 2-6a and
Figure 2-6b. Note that once the track starts spgeald, it does so quite quickly, but then
as each loop gets faster and faster, once the “minmé has been established, the rate of
change generally slows down, tending towards z¢owvever, these graphs only show
the changes at four-measure intervals, which donvesstigate whether the changes are

discrete or continuous at a more precise levemyaear, sometimes the changes in

22 Epstein (1979, 56-59).
23 The pitches employed here actually contain mamgnbaics that produce several sounding pitches| but
describe the ones that are the most audible.
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tempo are quite abrupt, with isochronous drumfoitewed by adjacent drum hits of
different lengths. Other times the changes in tengadly are continuous, so that each
drum hit is non-isochronous with the next, and theynot evenly spaced. In any case,
the general trend is one of acceleration and tbenisistencies could be described as what

Grisey calls “statistical meanderings” in statiatiacceleratiod?

Another interesting aspect of “Thousand” is tha&t Wiocal sample does not always
coordinate with the other three sound layers. tiallg lasts for eight “measures” (where
four drum hits equals one measure), but sometitasts for four, sometimes twelve,
and sometimes six plus a short fadeout, as showigire 2-6¢. The disjunction between
the length of the vocal sample and the other Iedpghlighted in the first part of the
second half of the track (1:56—2:10, not showrhendraphs and table), but then in the
last part of the track as the tempo acceleratds toghest rate yet, the vocals seem to
coordinate more closely with the other parts, beedyced to what sounds like just one

beat and one note.

24 Grisey (1987, 253).
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Continuous Acceleration in the First Half of
"Thousand"
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Figure 2-6a: Continuous Acceleration in the First Hilf of "Thousand" by Moby
(1993).

Continuous Acceleration in the Second
Half of "Thousand"
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Figure 2-6b: Continuous Acceleration in the Secon#ialf of "Thousand" by Moby
(1993).
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Time stamp (start of vocal sample) Length of vocadample in “measures”

0:21 4

0:42 6 + quick fadeout
0:56, 1:07, 1:16 8

1:23 12

1:31, 1:35, 8

1:38.4, 1:39.9, 1:41.2, 1:42.5, 1:143.7, |4
1:44.9, 1:46.1, 1:47.3, 1:48.5, 1:49.7,
1:50.9, 1:52.1,
1:52.1 6 + fadeout
Figure 2-6¢: Length of the vocal sample in the fitshalf of "Thousand" by Moby
(1993).

A different track with varying tempo is “Fn Pigytbbeadmau5 (2012). Unlike
“Thousand,” the tempo only varies in “Fn Pig” dithe extended intro, before the track
adopts the standard conventions of EDM and sewesfanctional piece of music for the
dancefloor. In the intro, there is an interestielgtionship between tempo and rhythm
that highlights a typical perceptual shift pointad by cognitive scholar®.From the

beginning of the track until 2:02, the tempo isrdipand continuously increasing.

At the start, all we hear is a simple, etherealulexwith some drone synthesizer
notes creating perfect fifths, a soft, mellow kdrkim sound, and some very soft, faster
notes that sound like echoes of the drum. Natyralg/take the length between each
drum hit to be one beat, but notice that thesestaat getting shorter and shorter. Since
the tempo continuously gets faster and fasteri{@w/s in Figure 2-7a), somewhere
between about 0:40 and 1:20 a cognitive shift tgkase that changes the interpretation
of what was at first heard as individual beats mdav half-beats (eighth notes). This is

aided by the synth sounds changing pitch at O0:4i7fb@coming a homophonic chorale,

25 London (2012, 30-46).
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which at first might be interpreted as hypermetrina eventually it becomes metrical.
During this same passage the kick drum is undeggaicontinual transition that began
around 0:30. It turns into a pitched sound rathanta non-pitched (perceptually)
percussive one, has its timbre change to a hassherd, and lengthens its att&€lds

the pitches of this sound layer become clearemat@i57, it generates a contrapuntal
line to the melody in the mellower synths, and hinyically becomes a repetitive eighth-

note layer.

During the next minute of the track, both the symilody and eighth-note layers
become more elaborate and louder, while the teroptirues to increase. Figure 2-7a
shows that even though at a precise level thers@ame points when the acceleration
jumps from step to step, it is mostly continuous]j ¢herefore it sounds continuous to the
listener. This is also demonstrated by the ratehahge remaining quite steady and
almost constant. The acceleration in the long io&o also be seen in the waveform
shown in Figure 2-7b, since the start of each lsesignificantly louder than other parts
of the track so the distance between beats is ¢gulé distance between peaks in the
amplitude graph. After 2:02, the tempo rapidly decdes (the beat lengths increase),
and the pitches merely hold a chord from 2:16 &22This means that the tempo seems
to be equal to zero heféFollowing this long static drone, the main parthod track

begins at 2:52, with a steady tempo articulateti discrete, repetitive pulses.

26 It is difficult to tell if Deadmaub actually faded another layer of pitched sounds and fadedoikick
drum, using continuous processes of volume, batyt@ar it sounds like one sound layer that is
continuously changing.
27 Starting around 2:30 the timbre also seems tagigrate a bit, causing fast “crackling notes”darsl
softly.
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Acceleration in the Intro of "Fn Pig"
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Figure 2-7a: Continuous acceleration in the intro 6"Fn Pig" by Deadmau5 (2012).
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Figure 2-7b: Acceleration shown in the waveform irthe intro of "Fn Pig" by
Deadmaub (2012).

The previously discussed two tracks — “Thousand! ‘&m Pig” — continuously
increase or decrease the tempo of a track. In ethads, they are continuously making
the beats faster. The next examples show instamuee the tempo of a track stays the

same, but the speed of one or more rhythms conislyincreases or decreases. A good

example of rhythnadeceleratingoccurs in “Interferance” (2017) by South-Africanist
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Chunda Munk?® The title refers to cell-phone interference, whiglan important aspect
of the song’s musical structure and story. At I(ib@ first breakdown section) the harsh
sound of cell-phone interference is introduced iamediately begins slowing down its
rhythm by having the notes farther and farther apiaiss as if the sound is “breaking up.”
This process continues for eight measures beferedhnd re-establishes itself at 1:18

with what will become its repetitive, characteggstnythmic pattern.

During the deceleration process the melodic hoaketrack and two other
pitched layers continue in addition to this newrsurl his allows for the tempo to remain
the same (albeit less obvious) while one layelowisng down and sounding like it is
disintegrating. The transcription of this sectiomhwhe slowing rhythm is shown in
Figure 2-8a, but the slowing process can also e sethe increasing distance between

peaks of the waveform, as shown in Figure 2-8b.

Although this process is only used once duringahele track, it fits well with
the narrative presented by the lyrics. During noéshe track the only words are “just
something | got” (heard from 0:15 to 1:02 and 2@2:48), but in thesecondbreakdown
section (3:56-4:27, the beginning of which is taaited in Figure 2-8c) we get a fuller
explanation of the story from the perspective efphotagonist. The one-sided speech
presented is presumably from a phone call wheng‘threak up” with their previous

romantic partner. The rhythm of the previous vaaahple is now embedded within a

28 Interestingly, the title of the song is “Interface” (spelled with a), but the title of the albusn i
Interferencgspelled with e).
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sentence and a larger musical phrase, providingegband meaning for the previous

iterations.

There are both musical and narrative associatiehsden the first breakdown
and the second breakdown. Musically, in both sastithe foregrounded sound layer is
accompanied by the melodic hook and a high pedat pdrone) on the tonic pitch, in
what | call synth 1 and synth 2 in my transcripigoompare Figure 2-8a Figure 2-8c).
Narratively, the sound effect itself breaks uphe first breakdown, and the relationship
breaks up in the second breakdown. The fact tleaihtierference sound effect is used for
the repetitive rhythm throughout most of the rdghe track could also be interpreted as
cell-phone interference being constant throughastrof the couple’s communications.
This would allow the partner who is being brokerwith to remain in denial, and it
would mean that the deceleration of the interfeeeswund in the first breakdown signals
clearer phone reception and almost a situatiooraed confrontation with the troubles of
the relationship, which will be made fully clearthre second breakdown section when
there is no interference sound. There is no cadhphnterference during the second
breakdown section, meaning that both partners camwnicate clearly and the
anonymous receiver heard the message loud and kidhrs track, the use of
deceleration in one sound layer has a profound ¢inpathe emotional meaning of the
song. The unique timbre of the sound is an icorcédirphone interference but it also

symbolizes social interference and “breaking upd atetaphorical level.

Now looking at Figure 2-8a and Figure 2-8b moreselg, it becomes evident that

the deceleration process | have been discussagjusily not continuous, but discrete.
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The space in between notes can be calculated inveasitegers of sixteenth notes, with
no non-whole numbers, and more importantly, theeeatleast two iterations of almost
every distance between notes. Yet because of theofeclear beats provided by the other
sound layers and the increasing amounts of silbattgeen each note, the deceleration
process is easilgerceivedas continuous. The other, pitched synth layersigeognough
familiarity to maintain the tempo of the track, Imat enough to highlight the discrete
nature of the slowing process. If the typical drnpants that metrically frame EDM were
present and articulating quarter-note beats aladtigeighth-note and sixteenth-note
subdivisions, then the deceleration could easilpdreeived as discrete. However, with
the drum parts absent, even if listeners use “@inteference structures” to maintain a
sense of the beat in this relatively static segtfanis hard to keep track of the rhythm in
the interference sound because of the increasimgedpetween notes. Through these
compositional processes, Chunda Munki maintaingtteetof a continuous process and

of being non-grounded in musical space.

2% Danielsen (2010, 4).
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First Breakdown (1:03)
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Figure 2-8a: Deceleration in the first breakdown (103-1:18) of “Interferance” by

Chunda Munki (2017).
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&b chunda munki - interfence ( original mix)
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Figure 2-8b: Waveform for the deceleration in the ifst breakdown (1:03-1:18) of
“Interferance” by Chunda Munki (2017).

Second Breakdown (3:56)
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Figure 2-8c: Transcription of the beginning of thesecond breakdown (3:56—4:27) in
“Interferance” by Chunda Munki (2017).

Another track that uses similar processes is “Giln@leeps” by Deadmau5
(2010). This track has a very long intro that carbloken up into three parts. It is the
second of these parts (from 2:00 to 3:00), thdizas extensive continuous processes
related to rhythm. In this section there are tligghmic layers. All three were

introduced in the previous section, and all wertsilly repeated at constant
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(isochronous) intervals. Figure 2-9 shows the spd@@ch of the three layers, in attacks
per measure, for the thirty-two measure sectionféaures continuous acceleration and
deceleration (2:00-3:08Y.This is an imperfect method of measuring it, arat th
reflected in the graph that looks jagged and ndep#y continuous, especially in the
pitched synth. However, this was the most practioathod for my purposes. Only
Deadmau5 knows how he created these accelerategsfwhether it was through
turning real or virtual knobs or entering valuesiprecise table in a software program.
But to the listeners the actual acceleration armléeation occurs at a precise enough

level that it sounds smooth and continuous.

Two of the three rhythmic layers begin the sechgraccelerating. The other
rhythmic layer maintains isochronous beats, soits“interferance,” the tempo remains
static, linking this section to the surrounding ®tigat are much more stable
rhythmically. Of the two layers that accelerateg aloes so much more rapidly, to the
point that it almost merges into one continuoussionith no perceptible subdivisions.
This sound layer is the most salient and recogtezigature of the track as a whole, and
it can be thought of as representing the mythi¢autbu monste?? | will call it the
“rhythmic synth” for lack of a better term, becawus#ike the other two layers it does not

have an easily-identifiable pitch.

30| chose to do this per beat rather than per sebenduse the beat is persistently articulatedignstbction
and thus provides an easier reference point traarbitrary marker of time outside music that is
“seconds.” It is best to keep it inside “musicat&i’ rather than “ordinary time” Kramer (1988, 17).
However, given that two levels of accelerationgoig on, it can also be disorienting and hard to
perceptually maintain the tempo.

31 The Cthulhu monster originated in H.P. Lovecrast®rt storyThe Call of Cthulhy(1928).
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The behavior of the “rhythmic synth” in this sectican roughly be mapped into
three phase¥.First is the acceleration phase that takes ptaoegasures 1-13 of this 32-
measure section. During this section it can be ingbthat the Cthulhu is waking up.
Notice how the rate of change is fairly constartttowards the end it accelerates quite
quickly. The second phase is when the rhythmiclsy@aches its peak speed in mm. 14—
17. This is when it almost blurs into one continsisound and therefore it is particularly
easy to perceive the acceleration as being conigaad not discrete. The third phase is
the deceleration phase in mm. 18-32, when it skiboven to much slower than it was
before, even in the first part of the track befibre changes started. At this point the

Cthulhu can be imagined to be going back to slesp,land settling into a calmer state.

The second layer has an obvious element of pitahsto | will name it the
“pitched synth.” This sound was introduced in thevous section of the piece, fading in
around 1:45 and having a steady rhythm, albeit ticaly dissonant one with the be&t.
The pitched synth accelerates like the rhythmidtsyiout it does so at a much slower
rate, and also continuously heightens its pitdhatsame time from about F4 to Bf5.
Unlike the rhythmic synth, the pitched synth ontg@erates until it fades out around
2:47; it never decelerates. The use of only acagter, but at a slow rate, marks this

layer as different from the other two in the terturhe third sound layer, the “pulsing

32 Even though the perceived effect of the changésadrhythmic synth” is one of acceleration and
deceleration, the speed changes were probably gtistved with the continuous turning of an LFO knob
clockwise and counter-clockwise to alter the rdtevaves being produced.

33 The repeated rhythmic value here is roughly edeitao a double-dotted eighth note, a.k.a. seluityt
second notes or 7/8 of one beat.

34 At a more precise level, it sounds like thererardtiple layers to what | call the “pitched syntlofily

one of which is pitched and the other one is rhythimut | group them together because they ardyeasi
perceived as one unit.
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drone,” sounds like an alarm clock repeatedly gaifiglt maintains the tempo of the
track while the pitched synth and rhythmic syntbederate and/or decelerate at
significantly different rates. All three of thesgy/érs put together creates a tense and

highly disorienting effect.

It is also interesting to track the volume and pesed salience of each of the
three layers in this section, and this is reprekby the thickness of the lines in Figure
2-9. The rhythmic synth (which could represent@tleulhu) stays strong throughout, but
at times one or both of the other layers seem tmb&peting with it for preeminence.
The pulsing drone starts the section with a strbwagsh sound and accentuated
overtones, but then it becomes mellower and coatisly changes its timbre as it fades
to the background while the two accelerating layeesreaching their peak speéels.
Then as the pitched synth fades out, the pulsiogelrs getting louder, highlighting the
absurd slowness of the rhythmic synth by this pantl preparing the listener for the
upcoming section when the pulsing drone will takeraand repetitive discrete elements
will be much more salient. So overall the sectitamts and ends withoth discrete and
continuous processes being highly salient, buténnhiddle the continuous processes are

the most salient, and are brought to the foregrdfind

35 Specifically, by measures 7-8 of the section tivefrequencies are emphasized much more than at the
beginning.

3¢ For most of the rest of the piece, the “rhythmyinth” is just heard on the off beats as one of msmynd
layers in the cores, and the “pitched synth” isrtie&celerating again at the start of the seconel @ehich

is unusual).
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Acceleration and Deceleration in Cthulhu Sleeps
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e RNythmic Synth (Cthulhu) Pitched Synth Pulsing Drone (Alarm)

Figure 2-9: Continuous acceleration and deceleratioin the second part of the intro
(2:00-3:00) in "Cthulhu Sleeps" by Deadmau5 (2010)he thickness of the lines
represents perceived volume and salience.

Pitch Slides
Continuous changes to pitch have many names,asipbrtamento, a glissando, a

pitch slide, or a pitch bend. In general | will uke term pitch slides. In music

production, ascending pitch slides are often retkto as uplifters and descending pitch
slides are referred to as downliftéfsAs with other continuous processes, these changes
can be accomplished through many means, includitgraation curves, knobs and
sliders, or the pitch wheel on a synthesizer. Mgitgh slides are quite short, lasting less
than one measure or one beat, and these are dgnsed as quick “effects,” which will

be discussed in the next chapter. Since this chémtases on longer, multi-measure

continuous processes, the next several exampleslsbw gradually and continuously

37 Solberg (2014, 70); Solberg and Jensenius (20%), Zen World (2017).
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raising or lowering pitch affects the tension levehd the aesthetic impact of an EDM

track.

Let us first return to “Cthulhu Sleeps,” and tlee@nd section of the intro (2:00-
3:00) that was discussed previously in the searhythm and tempo. Note that the
“pitched synth” gradually raises its pitch levelilghalso accelerating its rhythm. Both of
these continuous processes take place slowlyasdhé differences in speed and pitch
between the starting point and the ending poinhateextreme. In terms of pitch, the rate
of change is high enough that a pitch slide islgascognized, but it is also recognized
as an extremely slow one. This creates an almastizigg effect that creates high
tension during this portion of the track, before thain part for dancing starts. As already
discussed, the slow acceleration of the pitchethsgrovides contrast with the fast
acceleration of the rhythmic synth, but the useasftinuous speeding up in both layers
allows them to be grouped together perceptuallth wagard to rhythm, in this section
there are two continuous layers and one discrgtz.l&Vith regard to pitch, however,
there are two discrete layers and only one contial@ayer, so the pitched synth stands

out as the only one with a pitch slide.

Finally, it is interesting to track the role oktpitched synth throughout the whole
track as compared with the large-scale structtigppears three times, each time starting
with a steady isochronous rhythm and a consistiéctt for several measures (1:38-2:00,
3:37-4:30, and 6:33-6:59). Then it begins to sloadgelerate, rise in pitch, and fade out.
Interestingly, the second of the three iteratioinhe pitched synth is employed

differently than the other two. Firstly, it is tbaly time that the sound abruptly enters
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rather than fading in, and it has a longer timendpefore its continuous processes start.
Even more significantly, the continuous procesddsith the first and third iterations
coincide with buildup sections (2:00 and 6:59), wkige entire texture is in a state of
tension and uncertainty, but the continuous prasefthe second iteration occur during
the first maincoresection of the track (at 4:30). This is an uncomnmsitance of an
extensive continuous process being used duringdaed at thetart of) a core, when the
drums, bass line, and rhythmic synth are all loodl i@petitive, creating a great groove
for dancing. In this context the continuous proesss the pitched synth stand out, but

not enough to disrupt the hardcore pounding obewed in the other layers.

A more persistent and obvious use of extendedruomis pitch slides occurs in
“Tissot” by the young Russian producer BolivaroeBthough the track is less than five
minutes long and contains only two cores (with avilg pulsating bass and a catchy
melodic hook), there atavelveinstances of continuously rising pitch over extehde

periods of time. These are split into two typeg #ach occusixtimes, as shown in

Figure 2-10.
Time Stamp | Section Continuous Pitch Slide Type
0:00-0:30 Intro
0:30-0:45 Buildup 1 A (rhythmic), with tonic chord
0:45-1:18 Breakdown 1
1:19-1:33 Buildup 2 A (rhythmic), with chord progson
1:34-1:48 Pre-Core 1
1:49-2:03 Buildup 3 A, with tonic chord
2:04-2:05 “Cue” space
2:06-2:38 Core 1 B 2:14-2:21 and 2:30-2:35
2:38-2:56 Breakdown 2 B 2:49-2:56, sharp timbreattatk
2:56-3:11 Buildup 4 A, with chord progression
3:11-3:26 Pre-Core 2 B 3:20-3:26
3:26-3:41 Buildup 5 A, with tonic chord

75




3:41-3:43 “Cue” space

3:43-4:15 Core 2 B 3:52-3:58 and 4:07-4:13

4:15-4:51 Outro A 4:30-4:45 with no chords
Figure 2-10: Form chart of "Tissot" by Bolivaro (2013).

The first type of pitch slide (Type A in Figure PYlascends approximately from
F4 to F5. The ascent is broken up by various afpaakts and cutaways to a lower
register (which is also slowly rising but has ldséinite pitch because it contains
numerous short pitch scoops), but the linear autiomaurve is still continuously rising,
with no breaks in terms of pitch. Interestinglye tiotal number of attack points for both
the upper and lower lines create a rhythm thattéxtibbook example of discrete
acceleration, halving the number of attack pointa unit from eight (one lower plus
seven higher) to four (one lower plus three highb@tjvo (one lower plus one higher) to
one (one lower). However, this example is slighttyisual in that each group begins on
either beat four or beat two, rather than the cuaty beats one and three of a 4/4

measure.

Aside from the obvious timbre difference, the settype of continuous pitch
ascent (Type B in Figure 2-10) differs from theffifType A) in numerous ways. Firstly,
Type B is half as long as Type A, occurring ovargialy four measures rather than eight.
Its ascent is also larger, moving approximatelynfié4 to C6, almost two octaves, and
double the span of Type A. Another difference &t fhype B usually has somewhat
unclear attack points, suggesting a rhythm of reggkaighth notes but not articulating
them very clearly. This means that the ascent ceatly be perceived in a casual
hearing as a continuous line with no breaks ortsan the line. Even if the attacks are

articulated more clearly, as in the occurrencerdutine second breakdown section (2:49—
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2:56), the continuous rise in pitch is easier tarheecause unlike Type A, Type B does
not cut away to another, lower rhythmic idea. Adiidnal notable difference between
Type A and Type B is that the latter crescendos thminuendos, whereas Type A only
crescendos, so its continuous changes of volummare complex. However, both lines
begin by fading in from apparent nothingness winsclvhy their time stamps vary

according to how quickly they become apparent toeamg.

The aforementioned differences between the twostypay allude to why they
were used at different times in “Tissot” by Boligailhey never occur at the same time,
competing with each other, but each has their §ipguirpose. Type A is used as part of
a formulaic riser, to build up the energy of thecke in all five buildup sections, because
the pitch slide is accompanied by crescendos asutate acceleration each time.
Contrastingly, Type B functions more as an “effettl usually occurs during sections
where the track is more stable, including both s@ned once during what | have called a
“pre-core” that provides an intermediate level tafogdity in between two buildup
sections. It is probably used this way because #waugh the pitch is continuously
ascending (a technique that is associated withligl), the rhythm (when it is clear) is
steady and the volume crescendos and then dimiongseB® in general Type A ascents
are used during transitory sections and Type Bras@e used during stable sections,
but both are used once in places that contradisketiexpectations. Type A occurs for the
final time in the outro, when it is presented foe first time with no harmonies to anchor
it to the home key of F minor, and in a context tiamally decreases the energy of a

track rather than increases it. Type B also oconce during the sectional type
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associated with the least stability in EDM, thedieown. It is noteworthy that this
occurrence in breakdown 2 is the one with shafrestre and clearest attack points,
setting it apart in another way from its other nfestiations. Overall, in this track
continuous processes are used to create a cofesting of energy and movement

towards a goal, even during sections that are wikerstable.

A more recent track that utilizes both long continsl ascents and descents is
“Zero-day” by the American duo Jud&hin fact, continuous pitch slides are used almost
throughout the entire track. Generally they areéegdrawn out, with sixteen measures of
ascent and sixteen measures of descent. This lengthbutes to their high salience in
the track. Their span is also wide, approximately bctaves between D4 and D6 on
scale-degree 5 in G minor, with the highest notaetomes being undershot or overshot.
The pitch slides also have a fairly steady ratehainge, but they slow down towards the
top and the bottom of the arc, usually reachintatepu at the top for a few seconds. The
volume of the sound with the pitch arc also cordumly adjusts its volume, generally so
that the highest and lowest points are softer thamest. See Figure 2-11 for an overview
of how the pitch slides intersect with the forntloé piece. The use of long pitch slides
throughout contributes to the overall “smooth” feglof the track, with no obvious or

jagged breaks between sections.

Time Stamp | Section Continuous Pitch Slide
0:00-30 Intro part 1 None

0:30-1:00 Intro part 2 Ascent

1:00-1:30 Intro part 3 Descent

38 | am using the extended mix here because thenatigiix is unusually short and does not use contisu
processes as much as the extended mix.
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1:30-2:00 Buildup 1 Ascent

2:01-2:31 Corel Descent

2:31-3:01 Buildup 2 Ascent

3:01-3:31 Core 2 Quick Descent (first half) thendRwAscent (secong
half)

3:31-4:01 Breakdown Descent

4:01-4:32 Buildup 3 Ascent

4:32-5:32 Core 3 None in first half, ascent in secbalf

5:32-6:48 Outro None in first half, ascent in setbalf

Figure 2-11: Form chart for "Zero-day" by Judah (2017).

Over the course of the first minute, the vocal pattich contains a scoop every
four beats into a held-note G, fades in from najtand crescendos, before it
decrescendos from 1:00 to 1:30. This correlatels thig first continuous pitch ascent that
takes place from 0:33 to 0:59, and the followingtewous descent from 1:04 to 1:30.
As stated previously the long arc created movesdst D4 and D6, a wide span of two
octaves. Rhythmically, the arc has repeated attthektsare one beat long in this section,
but articulated slightly after the “real” beat attiated by the kick drum. Even though the
rhythm is clearly discrete, this does not nullifig tcontinuous nature of the pitch
alteration. The long pitch arc and the crescendwéseendo in the vocal part, as well as
the removal of the kick drum at 1:00, all suggestp-and-down change in intensity for
the intro section (0:00-1:30) as a whole. Howetles, is contradicted by the behavior of
the G-D open-fifth dyad, which begins to crescestiwting around 0:20 and continues to
do so until 1:30, even adding a melodic part ab1The melody continues in the buildup
section, which is an example of the smooth tramsétibetween sections that characterize

this track.

After the intro the long pitch arc continues foe thext few sections, which all last

for sixteen measures, including the first and sddmuildups and the first core. The
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second core is also sixteen measures long, buestbegly, the two-octave ascent and
descent is accomplished twice as fast here, sottta all take place within the same
section. This also means that the pattern of us@sgents only at the beginning of cores
is now broken, and allows for the descent to bel irs@ more conventional manner at
the start of the breakdown section. The pitch atgrns to its normal length in the
breakdown and final buildup sections, so that #&cdnt and ascent both last sixteen
measures. The final two sections of the pieceftast minute or longer, and both of them
contain only ascents and not descents. This isgbavhat makes them more energetic
than previous sections, in addition to other cqnirdal melodies being added, and it is
also what makes the piece very typical of the gpnogressive house, in which it is best
classified, since progressive house is charactkbyets cores getting progressively
more intense and energetic. The long pitch slidekis track are generally a salient part
of the texture that contribute to the fluctuatiomgnergy and tension, however
sometimes they are obscured by other sound layperth@y move in and out of the

perceptual foreground, partially due to their chaggyolume levels.

Filter Sweeps
Most of today’s electronically-produced music (jugt EDM) heavily relies on

the use of EQ (equalization) and filtering, whidntrol the amplitude (volume) of
specific frequency bands. For example, high, midow frequencies can be emphasized,
downplayed, or removed altogether. One very comaaorinuous process is a “filter

sweep,” which continuously adjusts the cutoff p@ptabove or below which,
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frequencies are allowed to be a part of the sddifithe filters used can be high-pass
(sometimes called low-cut), low-pass (high-cuthdypass, or band-rejettin the latter
two cases, there are both high and low cutoff goimnt between which is a “band” of
frequencies that sound (in a band-pass filteryeisdenced (in a band-reject filter). A
common type of filter sweep uses a low-pass filbestart by silencing or dampening
frequencies above a certain threshold, and thetincmusly raises the threshold so that
higher frequencies are gradually allowed to beragfahe sound and the sound becomes
fuller. Another example is a high-pass filter canbusly raising its cutoff point so that

low frequencies are gradually silenced and the @dd@tomes “brighter.”

Filter sweeps can be applied to only one, mangll@ound layers in the texture
at once. Often in buildup sections a filter sweeppplied to many but not all sounds. For
example, a repetitive melodic hook in the mid-fregey range may keep looping as all
the other loops fade away because their lower &eges are being cut off. When filter
sweeps are applied to “noise” sounds (with no bledefined pitch) then they are
referred to as “noise sweep$&tivhich generally create “whoosh” sounds that also
function as uplifters or downliftef. have chosen to include examples of this type of
continuous process in a separate category bedaigsgec¢hnique relates to volume,
timbre, and pitch simultaneously, and because slteeeps are an essential part of

contemporary popular music, including EDM.

39 Peres writes a good explanation of how filter queemork and the role the EQ in general for
contemporary pop music. Peres (2016, 17-20).

40 Holmes (2012, 226-227).

41 Peres (2016, 44).

42 Solberg (2014, 70); Zen World (2017).
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One track that uses filter sweeps to make theeragind fuller in its buildup
sections is “Smash” (2014) by Exodus. The traclkdsuin energy throughout the first
two minutes, but from 1:30 to 2:00 the first bujhdsection increases the tension to a
breaking point before the first core. At 1:30 tleetson starts with downlifters in the form
of a descending noise sweep, which can be seée ispectrogram (Figure 2-12) since
lighter colors are gradually taken away for higliequencies. This dissipates some
musical tension before it is increased again thincagrending gestures. Another filter
sweep applied to many sound layers takes place fr8thto about 1:38, with the
threshold of a low-pass filter continuously beiagsed so that higher frequencies can
pass through. This can also clearly be seen isgbetrogram (Figure 2-12), since lighter
colors are gradually introduced for higher and biginequencies. The filter sweep

creates the effects of a crescendo and a chargtutier timbre.

At around 1:38 uplifters begin in the form of cantous pitch ascents. The
uplifters continue until 1:57, when they sudderthypstwo measures before the end of the
section. The highest pitch ascent has a very wpde sf almost three octaves, and it ends
on the leading tone (G-sharp) of the key (A minomreasing the tension levels even
further. An overall crescendo also takes placendyitiis time, even though the bass line
and some other melodic lines fade out (but ardileted out). At 1:58 a very quick

descending noise sweep takes place, which sestabe for the vocal cue just before the
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core, and the drop at 2:69The second buildup in the track (3:30—4:00) fesgtia

similar set of processes, including the same tghéiter sweeps and uplifters.

Figure 2-12: Spectrogram for Buildup 1 (1:30-2:00)n "Smash" by Exodus (2014).

Another good example containing filter sweeps o£au the second buildup of
Redub’s at 5am remix of “Summer Feeling” (2013)N&fis. A spectrogram of the
section (3:01-3:16) is shown in Figure 2-13. Fiastiescending noise sweep is used at
the start of the section, functioning as downlgteFhen, ascending pitch slides are used
as uplifters, similar to the ones used in “Smastatvever, at 3:12, two measures before
the end of the section and the start of the nexd, @different kind of filter sweep takes
place, using a high-pass filter that continuousiyoves low frequencies from the
texture. This can be seen in the continuously-ewirey darker colors for the lower
frequencies of the spectrogram. The filter swesfsltor seven beats, and then on the last

beat of the section, tension is released and thdrkguencies are re-introduced, not

43 Cues as anacrustic features of buildups just befores were first explained in chapter 1 and lveill
discussed more in chapter 6.
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suddenly, but quickly, acting as an anacrusis @éauthcoming drop, when the bass and
kick drum sound again. The high-pass filter sweasgp @plifters are used in this
anacrustic way also in buildup 1 from 0:57 to 1:&4d to highlight the midway points of

core 1 and core 2 from 1:57 to 2:01 and 4:12 t6.4:1

The three types of filter sweeps shown in thesettacks (higher frequencies
being continuously added, lower frequencies beorginuously removed, and noise
sweeps) are the most commonly used in EDM and ogodeary popular music in
general. Filter sweeps are very often used in bpikkctions to create intense rushes of

energy through changes in timbre, volume, and pitch

Figure 2-13: Spectrogram of Buildup 2 (3:01-3:16)i “Summer Feeling” (Redub’s
at 5am remix) by Nafis (2013).

Timbre
Timbre is a complex parameter of music. The wambte is a simplistic umbrella

term that actually refers to many aspects of adsuwompositiorf* With digital

44 Fink, Latour, and Wallmark (2018, 9); Wishart (6962-70).
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technology each of these aspects can be contisgjearately and thus the term can be
problematic when applied too broadly. Howevers istill useful to discuss in musical
analysis because it refers to what is unique ab@aund’s “quality” and how it is
perceived at any given time. The most importantrdoumtors to the timbre of a given
sound are frequency content and ADSR charactexisfithe sound envelogeRecently,
many scholars have brought to light the aestheticaatistic importance of timbre in
popular musié® Timbre is very important in EDM in particular, senclub-goers on
drugs like ecstasy have heightened sensitivity;toand since EDM comprises many
heterogeneous sound layers primarily distinguishetimbre. However, timbre can also
be changed continuously as sound layers graduadliye The previous section on filter
sweeps discussed one way of changing the frequmortgnt of sounds, but timbre can
also be changed through speeding up or slowing dmaunds to change their frequency

content without changing the rhythm or tempo.

In “Electronic Battle Weapon 10 (Midnight Madnesby The Chemical Brothers
(2008), one part of the melodic line continuousigrges its timbre from 4:53 to 5:02
and 5:07 to 5:16. These are the second and faertitions of the four-measure loop
transcribed in Figure 2-1#.In the first and third iterations of the loop, timbre of
synth 3 stays the same, but in the second andhfd@arations, the timbre becomes

progressively more distorted because of an osmillabdulating the frequency at

45 Fink, Latour, and Wallmark (2018, 11).

46 Fink, Latour, and Wallmark (2018); Heidemann (201Bsborn (2018); Peres (2016).

47 Fales (2018, 35).

48 There are many other sound layers in the mushistime, but | transcribed what | perceived asé¢h
layers that are crucial to understanding and hgahia timbre change in synth 3.

85



extreme speetf. This makes the pitches and rhythms less clearbgrtde end of the
second and fourth iterations of the loop, the lay@most unrecognizable. The
distortion contributes to the overall aesthetidisbrientation found in this breakdown
section of the track, which is also achieved thiotige use of different rhythms in many

sound layers that gradually evolve over the coafghis extended section.

Figure 2-14: Transcription of some melodic lines fom 4:47 to 5:16 in “Electronic
Battle Weapon 10 (Midnight Madness)” by The ChemickBrothers (2008).

Another track that features long continuous tinddranges is “Find a Way” by
the acclaimed American producer Wolfgang Gartresiuring vocals from the hip-hop
artist Snow Tha Product. At 2:15 in the track, fihal breakdown section starts. The
“breaking down” aspect is less obvious than in maB tracks, but its signified here
by the snare drum and hi-hat suddenly (that igreisly) dropping out. This section also
contains an extended continuous transformatiohetitmbre in Snow Tha Product’s
voice. It seems to become deeper and more convalfiffanasculine, even though the
pitches stay the same. This effect is accomplishexligh the slowing down of the voice,

so that its frequencies become lower, but adjugtieghythm as it slows down so that it

49 Essentially, the timbre is changed through vesy, fimperceptible vibrato. As Holmes notes about
frequency modulation, “when the control voltagéishe audible frequency range, the resultant signa
contains sidebands of the carrier wave and the nagaig undulation of pitch is perceived as a change
timbre.” Holmes (2012, 230).
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stays in tempo with the track. When a sound isdibg sped up or slowed down, its

frequency content becomes higher or lower and tireisimbre is adjusted.

In breakdown 3, Snow Tha Product’s voice slows dawa sounds lower, but in
buildup 3 (2:30-2:45, transcribed in Figure 2-1#, voice is changed in the other
direction, speeding up, so that it becomes higHaving been fragmented and reduced to
only its last word of text, the voice then gradyathnsforms and seems to become less
and less human. At first, the speeding up makesdize sound whiny and tinny, but
then the human element disappears altogetherasbytthe end of the section it sounds
like any other instrumental loop. The continuousespng up of the voice is also
reflected in the rhythmic changes that are showtherntranscription, with the notes in
between the beats gradually disappearing. Not#idysong’s lyrics are about “trying to
find a way,” and “struggling to find the words tays’ In breakdown 3 these words are
said as the voice continuously transforms its tenand then in the buildup the voice is
reduced to only one word and blends in with thérimsental track, so the voice is

literally struggling to find any words to say.

There are other long continuous processes usisibuildup section as well.
The main instrumental line of the piece, just ahliee “synth” part in my transcription,
fades in and becomes stronger, before fading ongalith the voice part near the end.
There are also multiple layers of uplifters risingitch throughout the section, helping
achieve the intensification that is characterisfibuildup sections. Discrete processes
also play a role in this intensification. At tharstof the section the hi-hat returns to the

texture but the kick drum drops out, as is very gwn in buildup sections. The removal
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of the kick drum, which is a fundamental aspeat@mitemporary EDM, creates a
noticeable feeling of absence that will be remedavét the upcoming beat drop at the
climactic start of the final cor®.The hi-hat also undergoes discrete acceleration,
fragmenting itself, even though the articulatiortteé rhythm also becomes continuously

less clear.

50 Butler (2006, 246—247).
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Figure 2-15: Transcription of Buildup 3 (2:30-2:45)in "Find a Way" by Wolfgang
Gartner f. Snow Tha Product (2017).

As already discussed, sometimes the parameteisthatceived to be altered in a

continuous process is actually not the one beiraggéd. Earlier, | showed how the

89



“lllusion of acceleration” can occur when anothepy of the same sound fades in to
gradually fill in more metric positions within a asure. A similar continuous process
using volume can create an “illusion of timbre apf In “Turning Point” by
Deadmaub, the two-measure loop in the bass partsribed in Figure 2-16a) is a
fundamental feature of the track. For much of thek it is heard as the only pitched
layer, and when other pitches join they have timeesdistinctive rhythm and diminished-

triad arpeggiation as the bass.

In the breakdown section (2:30-2:45), the basgadalone again, but it now
has a different timbre that is less harsh and doebave clear articulation or attack
points. From 2:45 to 3:00 (the buildup sectiong timbre seems to continuously change
and become harsh again, with the change mostlgdgdace in the first few seconds.
However, the continuous process being used heretusilly a fade-in and crescendo, of a
second bass instrument that has a harsher timénetle mellower one which sounded
by itself from 2:30 to 2:45. The harsher bass aE®a staccato articulation style that is
different from the unclear articulation of the nogller bass. In retrospect, one can hear
that both the mellow and harsh bass sounds haveusesl throughout the track, and that
one of them was just removed for the start of tlemkdown section to lessen the energy
of the track. Since the two instruments have timeespitches and rhythms, they are easily
perceived as one sound layer rather than two, whikes the continuous crescendo of

the harsher layer seem like a timbre change tovkeall bass line.

The harsher timbre fading in can be seen in thetspgram shown in, since it

contains many more overtones than the mellow bassThese overtones are
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represented by lighter colors in the higher freqieshof the spectrogram for the short
instances when the harsher bass sounds. As Figlsb 8hows, these colors grow
stronger from 2:45 to 2:48, when the fade-in hagp@ontinuous timbre changes,
whether real or simulated through volume changesaaother important way in which

EDM utilizes continuous processes to keep the nmasizing.

Figure 2-16a: Transcription of the bass line in "Tuning Point" by Deadmau5
(2007).

Figure 2-16b: Spectrogram for part of the breakdownand buildup (2:44-2:48) in
"Turning Point" by Deadmau5 (2007).

Echo/Delay and Reverb
Echo/delay and reverb are two of the most imporéects used in EDM

production>! Zak lists them as two of the five categories fbsaunds on records, along

with musical performance, timbre, and textefén sound recording, the term echo is

51 Wright (2017, 292).
52 7ak also calls reverb “ambience.” Zak (2001, 49).
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used interchangeably with delay to mean “the presefione or more slightly delayed
repetitions of a discrete source souptiReverb (short for reverberation) is similar but
different. It refers to “a generally reverberantisding continuation of the source sound
— as though the sound has been recorded in a higgyant acoustic spacd.When the
echo effect is used, each repetition of the sosoced is usually distinct and clearly
audible, whereas when reverb is used, there aneasy repetitions and reflections that
occur within such a short time of one another, #zath one cannot be aurally separated.
Generally, distinct echoes of a sound graduallyessendo and become less clear with
each repetitioR® The volume of each echo, though, and the lengthd®n each one, can
be automated so that they continuously change I&imithe “amount” of reverb and
how long it lasts can be automated parameters,hwhftuence the timbre and rhythm of
sound layers§! Reverb can also influence the perceived volumesifund, since it makes

a sound seem farther awy.

Continuous volume changes to echoes are usediedfigdihroughout the intro of
“Right This Second” by Deadmau5. This track is anammon example of an EDM
piece in compound rather than simple quadruple nfetd 2/8 rather than 4/4).
However, the more than two-minute long introduct®best understood in simple triple
meter, or 3/4 time. When the drum beat first comest 2:17, the beat is understood to be

divided into three parts as in compound meterjrbthe intro, based on the melody

53 Doyle (2004, 32).
54 |bid.
55 |bid.
56 Holmes (2012, 162).
57 Wright (2017, 294).
58 Doyle (2004, 32).
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alone, the beat is understood to be divided intoperts as in simple meter. For most of
the track the melody utilizes hemiola, and it comelsi with the drum beats to create
metrical grouping dissonané&but in the intro, there are no drum beats so thems

easily interpreted in 3.

A transcription of the first measure in the intsgoresented in Figure 2-17a. What
is called synth 1 in the transcription is the nraielody for the track. It is consistently
louder than the sixteenth notes heard in synthi;lware so fast they are difficult to
hear without the piece being slowed down. Howew&en the audio is played slower, it
is clear that there are sixteenth notes beingudatied in the synth 2 part at the start of the
track. The rhythmic patterns in this first measame looped throughout the intro section,
even though the pitches, volume, and timbre chaother layers are added in, and

echoes crescendo or decrescendo.

From 0:00 to 0:12, both synth parts crescendo astdter bass note fades in.
From 0:12 to 0:24 the synth parts continue to @edo, and their echoes also become
louder, obscuring rhythmic clarif.It seems as if echoes for synth 2 are audiblerbefo
echoes for synth 1 are. During this same time getlee timbre of the synth parts
becomes noticeably more sharp and buzzy, with hifjeguencies being continuously

added.

%9 Specifically, a G3/2 (eighth note = 1) groupingstinance is formed. Krebs (1999, 31).
60 It is difficult to tell the speed at which the @&ls come in, however it could be in a rhythm oftyhi
second notes (1/8 of a beat), which is common feaddau5. Tallchief (2018, 7:30-7:45).
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Over the next minute, the echoes continuously asgeand decrease their
volume, as shown in Figure 2-17b. The use of the/flelay effect is most prominent
leading up to 1:13, before it dissipates, and odnggrs start to be added to the texture
such as vocal chords. There are also other conttpmcesses like the fading in of a
lower octave of synth 1 at around 0:43, and thdgah“detuning” of the synth&.In the
long intro of this track, Deadmau5 uses continuthenges to the volume of echoes to

make the rhythms of the melody more or less ckea,generate more or less musical

tension.

Figure 2-17a: Transcription of the first measure a main loop for the intro (0:00—
2:17) of "Right This Second" by Deadmau5 (2010).

Time Stamps Synth Parts Echoes Volume
0:00-0:24 Crescendo

0:24-0:32 Decrescendo

0:32-0:39 Crescendo

0:39-0:54 Decrescendo

0:54-1:13 Large crescendo

1:13-2:17 Fades to the background

Figure 2-17b: Volume of the echoes for synth 2 irhe intro (0:00-2:17) of "Right
This Second" by Deadmau5 (2010).

One noticeable example of reverb being continyosireased is in the extended

mix of “Who’s That Chick?” by David Guetta featugifRihanna. David Guetta is a

61 This is another technique commonly employed bydbesu5. Ibid. (7:45-8:17).
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French DJ and producer that rose to fame withdlease of his fourth studio albutme
Love(2009), on which this track was the second single.music is noteworthy for
fusing the styles of EDM and “top 40” pop musi@deg to his fame and success.
“Who's that chick?” uses verse-chorus form, whiglstandard for contemporary pop
songs, and after the second chorus there is adbsieiction that also functions as a
breakdown to temporary relieve the high energysBeiction starts at 2:49 in the
extended mix and uses only Rihanna’s voice, saitrsghords in the background, and a
syncopated rhythm in the kick drum that contrasth thhe standard “four-on-the-floor”

beat heard throughout most of the song.

After the breakdown there is a short four-measaotien that functions as a
quick buildup section before the final chorus (3:2482). It utilizes repeated F-sharps on
a syncopated rhythm and with a harsh, grinding tenibhis pattern has been a hook
throughout the song, but in the first three measofehis buildup section the amount of
reverb is continuously increased to make the rhyahohthe music in general less clear.
The increasing reverb also leads to a decreaseraeiped volume because of reverb’s
“distancing effect,” as shown in Figure 2-%8After three measures of more and more
reverb being added, the fourth measure suddengrtselack to the “normal” version of
the hook with no reverb, which sounds louder aratere This functions as the anacrustic

cue before the start of the chorus. Without thegased reverb, the fourth measure would

62 7ak (2001, 147).
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not sound different enough to be a successfulsinee cues are distinctive and highly

salient.

Figure 2-18: Amplitude graph for the final buildup section and start of the final
chorus (3:24-3:34) in “Who’s that Chick?” (extendedmix), by David Guetta f.
Rihanna (2011).

Guidelines 1-4 for Comparing the Salience of Contimous Processes
Now that | have shown multiple examples of longtomious processes changing

various musical parameters, this final sectiorhef¢hapter outlines the first four
analytical guidelines for comparing the saliencditferent continuous processes within
and across EDM tracks. As mentioned in the prevahapter, what | mean by salience is
multifaceted, incorporating prominence, memoragilts well as structural and semiotic
significance. If a process is salient it will stamat to listeners, both when hearing the
music initially and when thinking about it afterwl®? Musical salience cannot be

measured definitively, but the heuristic guidelihesitline throughout the dissertation

63 My conception of memorability is based on verbati@mory and recall, exhibited in earworms, for
example. Margulis (2014, 81-89).
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are based on foreground-background principles @&l guerception and they can be useful
in analysis for comparing the purposes and effefcthfferent continuous processes in
EDM, both within and across tracksThe first four guidelines that are explained here
have to do with how a continuous process is consdizied when it takes place, and its

place in the foreground or background of the mix.

1) A continuous process that has an overall lowdérmerelative to the rest of the
musical texture is more salient than a continucosgss that has an overall softer
volume relative to the rest of the texture.

2) A continuous process applied to a sound layerigidistinctivein some way
(such as having a timbre, rhythmic pattern, or miielonotive that stands out in
the texture) is more salient than a continuousgssa@pplied to a sound layer that

is not distinctive in the texture.

These first two guidelines are intuitive and sirsfpdi, but still important. Volume
levels, which can be precisely controlled and eitéh studio production tools such as
amplitude automation and filter resonance, contetsignificantly to salience levels of
particular sound layers. Producers are very awgit@s) and it is an important part of
sound mixing and masteriffgThere is a finite amount of space in the frequeyanyd,
and sounds can “compete” for prominence. As wechggaflick the Rainbow,” two

synth parts alternated taking up the highest platee frequency band. Producers also

54 For more on foreground-background or “figure-grdulistening see Bregman (1990, 490-502); Meyer
(1956, 87, 122, 136-138). An extreme instance @fitdure-ground principle is masking, when “one et
frequencies hides another from the ear.” Stern@Z2094). A specific application of masking is the
perceptual coding of digital audio, which is usedtie creation of the mp3 format. Ibid. (96-106).

85 Marrington (2017, 205).

97



prize originality, and put great effort into makingique sounds that stand out not only

within a track but also within an entire set ortifieed.%°

If a continuous process such as a pitch slidentoré transformation takes place
in one of the sound layers that is louder and nrotke foreground of the track, the
salience of that process will be stronger thahwere soft and in the background.
Similarly, if a pitch slide, crescendo, or contimigcacceleration takes place in a sound
layer that has a distinctive timbre, melody, orthimyic pattern, it will be more salient
than a continuous process taking place in a legmdiive layer. If a sound layer is
salient because it is loud and/or distinctive, thieanges to that layer will also be salient.
Under guideline 2, the deceleration in “Interfer@fiavhich occurs in a sound layer with
the distinctive timbre of the cell-phone interfezersound effect, is more salient than the
increasing reverb in “Who’s That Chick?,” which ¢skplace in a sound layer with a
timbre that is less distinctive and has been aatatiwith background harmonies

accompanying the melody throughout the track.

According to these guidelines, if a continuous pescalters volume, then its
salience changes as the volume changes, and iit@gous process alters timbre to
make a sound continuously more or less distindhia@ other sound layers, then the
salience changes as the timbre changes. For exaregéd! the continuous accelerations
and decelerations in the rhythmic synth and pitaadh in “Cthulhu Sleeps.” As shown

in Figure 2-9 with the thickness of the lines, immil—16 the acceleration in the rhythmic

56 In lesson 10 of his masterclass, Deadmau5 higisligiie importance of making unique sounds by
manipulating them with many different tools. “Ma&iass | Deadmau5 Teaches Electronic Music
Production” (2016, lesson 10: Shaping sounds widtts and processing).
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synth is becoming less salient because it is cingnitg volume to be softer, while the
acceleration in the pitched synth is becoming lowahel more salient. Then, in mm. 19—
24 the deceleration in the rhythmic synth is becgmouder and more salient than the
acceleration in the pitched synth, which is get8offer and fading out. In a larger-scale
view, the whole shape of the acceleration and éeagbn of the rhythmic synth in this
section of the intro could be heard as more saffeat other shapes, but there are

changes to the salience of continuous processaswtiite larger shape.

3) A group of continuous processes that change a higlmber of parameteis
one sound layer at the same time is more saliantdhgroup of continuous
processes changing a lower number of parametensairsound layer at the same
time.

4) A group of continuous processes that change the gamameter in the same
direction in a highenumber of sound layeeg the same time is more salient than
a group of continuous processes changing the sanaengter in the same

direction in a lower number of sound layers atsame time.

Recall that for the purposes of this dissertati@m defining a single continuous
process as a continuous change to one parameaireisound layer. Guidelines 3 and 4
say that groups of continuous processes are mbeatsinan individual ones, and that
groups with higher cardinalities of parametersaursal layers changed are more salient
than groups with lower cardinalities. When manytocarous processes take place at the
same time, their salience is magnified. For examptee sound layer simultaneously

crescendos, undergoes a pitch slide, and addsneneeb, then guideline 3 says those
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changes are collectively highly salient and drawerdion to that sound more than if only
a crescendo took place in that layer. One highigstagroup of continuous processes
discussed earlier in this chapter is the transftonaf the kick drum in “Fn Pig.” As
mentioned previously in the section on rhythm ardgo, it accelerates and changes its

pitch, timbre, and attack length at the same time.

If a crescendo takes place in many different sdapelrs at the same time, which
can easily be accomplished through automatingrester volume” of a track, guideline
4 says that this overall continuous volume chantjeboe more salient than a crescendo
in only one layer such as the bass line. HoweVercrescendo takes place in one layer at
the same time as a diminuendo in another layesnedayer has an ascending pitch slide
and another has a descending pitch slide, thesegses are changing the same
parameter at the same time but in diffe@dinections which means that guideline 4 does
not apply to them, but guideline 1 does. Two tradiksussed earlier in the chapter
demonstrate this. In “Lick the Rainbow” Synth 1smendos while Synth 2 decrescendos,
and in “Cthulhu Sleeps” the rhythmic synth deceaksafter accelerating while the
pitched synth continues to accelerate and ascepidcim Guideline 4 has some
precedence in Berry’s theories of how differentgpaeters interact to create musical

intensity, which is related to but slightly differtefrom saliencé’

The principles in guidelines 3 and 4 are true galhgrbut they cannot always be

applied with a rigorous quantitative counting ofgraeters. Patty emphasizes this in his

57 Berry (1976, 3-13).
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discussion of musical intensity. Sometimes it is difficult to aurally separate sthlsyers
and to decide how many continuous processes argtplace at one time. Furthermore,
all parameters are not equal contributors to sediemhe combination of volume and
pitch changes has a different effect from the cotoon of volume and reverb changes,
for example. It is also important to keep in mihdttoften many literal sound layers in
the production studio contribute to making one pptaal sound layer. Occasionally this
is revealed in listening because continuous volahages can strip away parts of the
full version of a drum sound or a melody, or carndovarious individual layers up into
the full version of the perceived sound layer. Tomplexities of studio production add
difficulties to musical analysis, but in this digsg¢ion, | base my analytical decisions on
my aural perception rather than visualizationsesadiptions generated by humans or
computers involved in the creation process. Theggles outlined in the guidelines are
still valid as heuristics for perceiving continuqu®cesses, and more analyses using

them will come in later chapters.

This chapter has shown many examples of long cootis processes (which |
define as lasting for more than two measures) iMEicks, and categorized them into
various types based on the parameters they aligrussing these continuous processes
in the context of specific sections of music resehkir importance to the structure and
aesthetics of EDM, which has not previously be@mlnghted in scholarship. Each type
of continuous process outlined in this chaptersisdufrequently in this repertoire, and

each individual process has the potential to plapyrdifferent roles based on when it

68 Patty (2009, 326-330).
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occurs in the track and its salience, which cadibeussed using the four guidelines in
this final section. The next chapter continuesottug on the categories and salience of
continuous processes, but of a fundamentally diffekind: those that are short,

embellishing effects.
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Chapter 3— The Categories and Salience of Short Continuous

Processes
The previous chapter explored the categories @ tmmtinuous processes and

showed how they can have varying levels of saliemo®ntemporary EDM tracks. This
chapter focuses on short continuous processearthatore limited both in length and in
scope. In other words, because these continuogggses are shorter, they generally
feature smaller adjustments to musical paramdtersexample, the pitches may only
move continuously across the distance of a whele isistead of an octave. Both long
and short continuous processes are used frequerEPM, but with different functions.
As will be discussed further in chapter 6, longtowmus processes contribute more to
the structural forms of EDM tracks, whereas shorttimuous processes are used more

for expressive effects and ornamentation.

However, the dividing line between short and longtawuous processes is
sometimes fuzzy. Recall that in chapter 1 a cootilsyprocess was defined as lasting
until its continuous change is no longer clearlglible, or until the next clear musical
marking point (determined by meter and phrase siral Following this, a long
continuous processes was defined as lasting maretéto measures and a short
continuous process was defined as lasting two nmessu less. These definitions are
based on function, because generally, if a contisywocess is two measures or less, it is
not part of an extended riser in a buildup secéiod is not a fundamental part of the
structural form of a track. Short continuous preesscan be used as effects or ornaments

that slightly modify a clear, discrete melody (imanner similar to Baroque
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ornamentation as detailed by Neumahahd they can also be used as part of uplifters
just before hypermetric downbeats, but they will typically be used to highlight large
sectional boundary points or climaxes by immedyapeéceding them or following them,

as long continuous processes do.

Short continuous processes are often repeatedaodenver, and included in
loops. When this happens, they can be describedrdamuously-shaped gestures
repeated in a discrete fashion. This type of répatithin short phrases or loops can be
called “musematic,” and Middleton notes how “musgoadly recursive frameworks” in
popular music often utilize short continuous preess Sometimes short continuous
processes generate or are involved in what Budlks tautoteleology,” in which goal-
directed musical progressions that occur at a sscale level repeat many timés.
simple example would be a one-measure loop thaaomna crescendo. A related
process is what Fink calls “recombinant teleologytiich can take place on both
extremely large and extremely small scales. He #&tsanstances of recombinant
teleology “create musical universes in which tensaad release are pursued on a scale
that far outstrips the ability of the individualrhan subject to imagine a congruent bodily
responseand “recombinant musical teleology can spreadf isgethin, or coalesce so
infinitesimally, that listeners simply fail to resger it as such — thus leading critics to

ascribe the arousal they feeljpmissanceto teleology’s absencée.This helps explain

1 Neumann (1983).
2 Middleton (1990, 269).
3 Butler (2014, 209-211); Fink (2005, 42—47).
4 Fink (2005, 44).
5 Ibid. (45).
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why short continuous processes are fundamentdfigreint than long ones because they

are used as expressive effects rather than stalei@ments.

It is useful, however, to connect these two kintigrocesses together under the
label of continuous because they both utilize emrttus changes to sound parameters to
create musical gestures, and both create varyugysl®ef musical instability. They can
also be combined together, as many examples irchigigter will show. In repetitive
musical styles like minimalism and EDM, “Often ttycles will pile up into what sound
like higher-level goal-directed sequences — théesyatic addition and subtraction of
beats, a gradual rhythmic phase shift, build-up lzre@kdown of grooves, even the
artificial rise and fall of a sampled loop’s pitthirough sliding band filters>’When each
repetitive cycle has its own goal but the largergpession is also moving towards a goal,
this is called spiral teleologlyThis can occur without the use of continuous psees as |
define them, but short and long continuous prosesar be combined to create spiral
teleology. One way this commonly occurs is whehatscontinuous process itself
continuously changes over a longer period of tifte.example, a periodically-repeating

ascending and descending pitch wave can becomemdeéph each cycle.

Short continuous processes can be created witinaiittn curves or continuous
controllers such as knobs and sliders. One of th& mommon controllers used to create
them is the modulation wheel that appears on nmyghssizers. In electronic music,

modulation refers to one electronic signal beingdu® modify a different oneFor

8 Ibid. (46).
7 Butler (2014, 205-206).
8 Holmes (2012, 229).
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example, the shape of one sound wave can be usedti@! (and therefore visually
represent) the changes to a musical parametediifesent sound wave. Amplitude
modulation changes the volume and frequency madualahanges the pitch, but other

parameters can be continuously altered through fatdn as well.

The most common way of generating short continyvasesses is with the use
of an LFO (low-frequency oscillator), which useaudible frequencies (typically of 20
hertz or less) to modulate parameters in otherdsiiihe wave shapes of the low-
frequency signal create wave shapes in paramdténe mmodulated sound, such as pitch,
amplitude, or filter cutoff® Modulating pitch with an LFO can create vibratoga
modulating amplitude can create rhythmic pulses technique called the tremolo effect.
Figure 3-1 shows a screenshot of Deadmau5 usihgr@in a DAW to continuously
alter the filter cutoff of a sound. In this pictutee shape of the LFO curve (which can be
adjusted by dragging the lines around) is showratdvthe bottom right, above the piano
keyboard, and the shape of the resulting sountidmsnges is shown toward the top
right, in the box labeled “filter.” Notice that uacheath the LFO curve, the “bpm” setting
is turned on and 1/8 is selected, which meanghieatate of the process is set to repeat
every eighth note according to the tempo of thekiran a good demonstration of how

short continuous processes can be used in disgeste

9 |bid. (221).
10 |pid.
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Figure 3-1: Screenshot from Deadmau5's masterclastiowing the use of an LFG!

This chapter contains three main sections. Tisé $ection shows examples of
different types of short continuous processes fnaamy contemporary EDM tracks, in a
manner similar to the majority of the previous deapbut more condensed. Four types
will be briefly explored. First, short pitch slidéshich are the most common and
noticeable type of short continuous process us&Dii), can be categorized into scoops

that ascend, falls that descend, and waves thatdsaiend and descend. They can be used

L “MasterClass | Deadmau5 Teaches Electronic MusidiRtion” (2016, lesson 7, 12:16).
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to embellish melodies, or as uplifters and dowalgt Second, short volume changes will
be discussed. One of the most important technigsieg short volume changes is the
tremolo effect, in which many short volume changesstrung together on a single note
to create rhythmic undulations. Third, panningnstaer important technique that EDM
producers and performers use to create continumeegses, usually short ones. Panning
refers to the spatial control of sound, in termsvbich speaker(s) it comes from and at
what amplitude levels. By continuously changingb&ime of the sound in one or more
speakers, such as getting softer in the right sgreakile getting louder in the left
speaker, short continuous processes that involatedipy can be created and used to
great effect on the dancefloor. Finally, timbremipes can also happen in two measures
or less, as short continuous processes. Shortdilteeps or changes to the ADSR
characteristics of a sound envelope are commongiacd they take place so quickly,
these techniques create more of a perceived tioflanege than a volume or pitch change,

unlike the long filter sweeps that were discussetthe previous chapter.

The second section of the chapter addresses guesticalience, applying the
four guidelines for comparing the salience of combius processes to several musical
examples, and introducing a fifth guideline thamigsch more relevant for short
continuous processes than long ones. This fiftdejine states that a continuous process
is more salient (that is, prominent and memoraibi¢)s frequently and consistently
repeated in a track. Depending on their salienegl lshort continuous processes can
merely make melodies and rhythms more interestily decorative ornamentation, or

can make melodies and rhythms significantly uncéea unstable.
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The third section of the chapter examines shorticoaus processes that happen
so quickly that they could be perceived as insteatas and discrete, or could be
perceived as continuous. They occupy the middlegton the continuum between
discrete and continuous processes, and fall uhéecdtegory of microrhythm as defined
by Danielsert? Processes in this category take place at the $gatax” level and are
used as expressive effeétdnterestingly, as the musical examples in thigisecshow,
EDM creators often use long continuous processaavel across the continuum
between clearly discrete and clearly continuoustgbrocesses. | conclude the chapter
and this first major part of the dissertation byadissing the impact that long and short
continuous processes have on the ontology of EDleimeral, and whether they are

fundamental parts of a “work,” or are unique toremlividual text or performancgé.

Categories of Short Continuous Processes

Short Pitch Slides: Scoops, Falls, and Waves
The first kinds of short continuous processes lthali show in detail are short

glissandos that involve the quick manipulation ibélp There are three sub-categories of
short pitch slides that | call scoops, falls, aral@s. The first two of these terms are
borrowed from traditional descriptions of jazz tecjues used in vocals and “horns”
(trumpets, trombones, and saxophones). Usuallypscae defined as ascending pitch
slides before reaching a “definite” pitch that isametric beat or a secure place within

the metric grid. For the purposes of this dissental will define a scoop simply as a

2 Danielsen (2010, 1-16).

13 |bid. (9).

4] use the terms work, text, and performance teriles EDM in various contexts, as detailed in cbapt
and based on the discussions in Butler (2014, chap.
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short ascending glissando, which can occur eitetarbor aftera definite pitch, connect
two definite pitches, or not be adjacent to anyrulef pitch at all.Similarly, falls have
been traditionally viewed as happenatter “the note itself” is finished, but | will use the

term to describe any short descending pitch slide.

Waves are glissandos that both ascend and desteuitk succession,
sometimes repeatedly, but always adjacently witklear fixed pitch in between ascent
and descent. | generally define one wave as o etiatinuous process, including both
the ascending and descending parts. The use @ft@ibr traditional musical technique is
an example of pitch waves, but what | define asesasould also be much more spread
out, such as an ascent for one measure and a tiéscanother measure. Scoops, falls,
and waves are hard to represent in traditional cnusiation, since their beginning and
ending points in pitch space are often unclear@ndtonsistent. Yet if they are clear, it
is useful to include the high and low points imBeriptions, and to compare various uses
of the technique with others to see which ones fgdle pitch more than others. | will

explore the shape and rate of change of waves matepter 5.

The first track | will examine in this section“Space Junk” by Wolfgang
Gartner. This track is full of short continuouscpitslides, occasionally contrasted by
clearly discrete moments. From the very beginninifpe track the drums provide a loud
and discrete rhythmic reference, but the pitchedhehts in the high bass register (what
will eventually become clear as a tenor line) usayalls. To show the difficulty in
notating short pitch slides as discussed in theipus paragraph, | have notated this loop

in two different ways. The first method attemptsbhmw somewhat more precisely the
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effects of the pitch slides, and the second uses#ditional method of notating a fall
that is just a descending line. It is also worthingthat falls are only used for three of

the five main pitches (this is more easily seemethod 2, shown in Figure 3-28).

After thirty seconds of this loop being the ontyportant pitched element, a new
and much more abrasive pitched line enters thetexbruptly at 0:3€° | call this the
lead synth in my transcription of the next sec{iBigure 3-2b). This melodic line is
centered on F-sharp, the piece’s tonal centenvithteach repetition of the loop, the first
F-sharp is approached with a fall and left wittcaap. The second half of the second
measure in this four-measure loop is the only waere pitch is treated discretely, and

there it is obviously so, with quick triplets thatessantly reinforce the tonic.

Figure 3-2a: Two methods for the transcription of he opening loop in "Space Junk”
by Wolfgang Gartner (2010).

151n this tenor line, the pitches | have notatedasharp are actually slightly “flat” in tuning. Beg “out of
tune” and using micro-tonality is another way tbamposers subvert stability and clarity in EDM.

% There is also another layer that started at Gvhich has short discrete notes (low to high) on“trel of
2" each measure, but | did not include this in manscription because it is a background element.
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Figure 3-2b: Transcription of the first core (starting at 0:59) in "Space Junk" by
Wolfgang Gartner (2010).

Figure 3-2c: Transcription of the breakdown loop (sarting at 1:29) in "Space Junk"
by Wolfgang Gartner (2010).

So far everything that has occurred fits intoititeo section of the track. The first
core starts at 0:59, and there is no true buildgpien before it/ In the last measure of
the intro, loud and clearly-punctuated chords aaed to function as a cue to the
upcoming first core section and clarify the modéhef piece as F-sharp dorian not F-
sharp mixolydian, which was used earlier in theotdime and lead synth. Although the

chordal progression begins suddenly on the downhesttort continuous crescendo on

171t could be argued that the section beginning2® @onstitutes a buildup section, which would ¢yl
come after the intro. However, this section dodscoatain any discrete or continuous processes that
characterize buildup sections by “building up” gheergy and tension leading to the upcoming core.
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the note B takes place two beats before this, megidito these chords that are themselves

anacrustic.

This chordal progression repeats at the end ofydeer-measure loop in the
core, acting as a recurrent anacrusis to each aapy &s shown in Figure 3-2b. The
pitches in the progression are clear and fixedvignog a discreteness that contrasts with
the continuousness of pitch in the first three measof each loop. As shown in the
transcription, the lead synth, tenor, and bass leaeh use multiple short pitch slides that
add a sense of instability to the music. The disccbordal progression contrasts this
because of its fixed pitches, but also becausasithultiple notes that move together

rhythmically and clearly articulate the first thieeats of the measure.

Before leaving this track | would like to highligbne more section that uses
continuous pitch slides: the breakdown that immtetiydollows the first core at 1:29.
First, notice that this section is preceded by @lb&at descending pitch slide (a fall over
an entire octave) that signifies the upcoming desmeén musical intensitf. Then, a
single melodic line is heard throughout the breakusection, over a soft F-sharp pedal
in a synth pad. This melodic line is filled withahcontinuous pitch slides that make it
sound slippery and unstable. Figure 3-2c showaretription of this line. It is
noteworthy that even in this unstable section #s¢ ineasure is given a clear melodic
descent of scale degrees 3-2-1, invoking moreacafdzntial gesture from traditional

tonality than the second-measure “skip” of 3-1.cAlhat “skip” down from A to F-sharp

18 As | will discuss more in chapter 6, descendirtgipslides symbolize a decrease in energy and
ascending pitch slides symbolize an increase inggnéluron (2006, 324).
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may sound discrete when heard in real time asfuled, but when listening to the track
slowed down it is clearly a continuous fall. Thssai great example of micro-rhythm,

which will be discussed in the last section of thepter.

Another track, which contains many good exampfeshort pitch waves, is
Aphex Twin’s “XMAS_EVET10 [120] [thanaton 3mix]” @reafter “XMAS_EVE”").
Aphex Twin (whose real name is Richard James) ésafrthe most experimental and
innovative electronic-music artists, and he is kndar being heavily influential in the
development of IDM in the early 1998%In “XMAS_EVE” there is a section from 4:49
to 5:53 that utilizes repeated pitch waves as @aatfour-measure phrase that is
transcribed in Figure 3-3. The phrase can be hatadd19, 5:05, 5:21, and 5:29, with the
last two instances having no intervening matefibe pitch waves in this phrase function
as embellishments of the melody in synth 2. Siheg fire so fast, they behave like upper
mordents from the Baroque perifHowever, unlike traditional mordents played on the
piano, the movements between the main pitch angeitghbor tone are continuous pitch

slides.

In this four-measure phrase, continuous processabioe with discrete ones to
create an interesting groove. The accents in eaasuane of the synth 2 part articulate a
tresillo rhythm (3+3+2, in this case for eighth notes), \mh&gvery common in many

forms of popular musi€& This rhythmic pattern adds syncopation to the musieach

19 As discussed in chapter 1, IDM (intelligent danuesic) is seen as more artistic than most EDM genre
It “evokes dancing without encouraging it,” andtisrefore often listened to but not danced to. shiét
(20164, 416).

20 For more information on mordents in the Baroquegoe see Neumann (1983, 415-464).

21 Cohn (2016, sec. 4).

114



measure of this four-measure phrase, pitch wawesas®ed to embellish the longest notes
in the first two parts of theesillo pattern, but in the third part of the pattern origar

and discrete pitch movements are used. The pitelesvaot only provide an embellishing
function to the longest notes in the synth 2 gaurt,also add a sense of instability,
making the pitches less clear than if they wereonoamented with the ascending and
descending waves. The intense reverb used in tith $ypart also adds to the instability

of the phrase, since it makes the rhythms in thetynclear.

Figure 3-3: Transcription of the section starting @ 4:49 in "XMAS_EVET10 [120]
[thanaton 3mix]" by Aphex Twin (2014).

Many different short continuous pitch slides alsow in “Diamonds” by the
young, up-and-coming producer Popeska. Firstlyetigea recurring two-measure scoop
that is very noticeable in the core sections. Wiikstill be classified as a short
continuous process rather than a long one, bedaisseithin the two-measure limit that
| defined in chapter 1, and because its functianase typical of short continuous

processes than long ones. The first core begihs38t and the main melodic motion in
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the section is provided by this scoop, which ontyes slightly less than two semitones
up over two measures. Even though the rhythm istoated, the pitch is moving

continuously upwards.

The first core can actually be separated into &ght-measure (in this case
fifteen-second) segments. The continuous pitcleslidove at the same rate and in the
same way for the first, second, and fourth segmerits the second and fourth parts also
adding perfect fifths and octaves above the fundaahérequency. However, in the third
part (beginning at 2:00), the pitch ascents ordy far one measure each, and the pitches
seem to move in a more discrete fashion, with ratitegaps between the different notes
being used. As discussed previously, one way tiktbout the difference between
continuous and discrete processes in mathematieaty is that continuous processes

have no gaps or breaks.

The second core (3:00—4:00) starts basically dngesway as the first core, but in
the third and fourth sections (3:30—4:00) the cardus pitch slides are significantly
different. The rhythm is varied, and the second bia¢ach four-measure loop contains
an inversional process whereby the original piteteat of almost two semitones is now
mirrored with a pitch descent of almost two senetarn the fourth and final section of

the second core (starting at 3:45) perfect fifthd actaves are added.

There are also many scoops and falls in the sgobion of “Diamonds.” They are
used to interrupt a much longer group of continyaitch ascents that last fourteen
measures from 0:34 to 1:00. The main teleologispkat of the section that draws

listeners in is this group of pitch ascents, beythre interrupted every four or six beats
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(alternating) with short pitch slides that in totdt four or two beats each time. It is
difficult to decipher the behavior of the shortcpitslides precisely because they are
seemingly improvisatory and buried in the mix of thack, but they do include both
scoops and falls. The base pitches for these shodps and falls also rise along with the
longer ascents, but the short pitch slides becessprominent in terms of volume with

each iteration.

A similar passage occurs in “Tissot” by Bolivavdhich was analyzed in the
previous chapter. In that track scoops are usaudaupt the longer pitch ascent that |
described as pitch slide Type A in buildup secti(fh80-0:45, 1:19-1:33, and 1:49—
2:03). Both of these cases feature long continpdah slides being interrupted by
smaller ones, breaking up the literal continuousreéshe long ascent. However, the long
ascents are still perceived as continuous becaestate gaps in between parts of them
are small enough that they do not let the listéoryet what they previously heard. It can
easily be imagined that an automation curve cdimgpthe pitch continues to rise even
when the pitch in the long ascent is not literaltyinding. There is a limit to how long the
breaks can be though. If the long ascending liokgoback up higher than it would have
been if there were no gaps, it may disrupt thegreec continuity of the line because that
would break the Gestalt principle of good contimuat? As far as | can tell, in the intro
of “Diamonds” the long pitch ascent picks up whietteft off after the interruptive short

processes each time and thus the perception ahoownisness is maintained.

22 Bregman (1990, 196-203).
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It is interesting to think about short continuguecesses as “interrupting”
something. With long continuous processes, theyisually the main feature of the track
in that moment, even if their larger-scale functi®to interrupt the core sections of
music for dancing. Short continuous processes edrebrd as “effects” that only slightly
modify the main texture or feel of a track, or &ghly destabilizing features of a
particular section that interrupt its otherwisewseaunderlying nature. The utilization and
perception of these in different strengths alse iteesignificantly with genre labels, as |
will discuss further in chapter 6. For now it idfszient to note how in the intro section
of “Diamonds” short continuous processes are seentarruptive, but in the core they

are featured and given the spotlight, even if thiyinherently destabilizing pitch space.

Before leaving “Diamonds” | will briefly discuséasrt continuous processes used
in the buildup sections (1:00-1:30 and 2:30-3:80yoice part is added for these
sections (although it sounds transparently eleatrand computerized), and every second
measure it utilizes pitch falls of about a semitofeere is also an interesting effect used
in both buildup sections, first heard around 110Hen the speed of a percussive sound is
continuously changed multiple times and the divgdine between rhythm and pitch is

crossed.

Short continuous pitch slides can act not onlgrabellishments for melodies, but
also as effects that highlight sectional boundaripts by immediately preceding them or
following them. Pitch slides that act in this wag d@escribed as uplifters of downlifters,
which generally precede and follow hypermetric dbeats respectively. In the previous

chapter examples of longer uplifters and downkfteere discussed, but these types of
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pitch slides can also be short, particularly whHesytare used to highlight midway points
of sections or hypermetric downbeats at the foueight-measure level, rather than the
starting points of large sections or hypermetrizvdioeats at the sixteen- or thirty-two-

measure level&

This is evidenced in “Find a Way” by Wolfgang Geat featuring Snow Tha
Product. In chapter 2 | discussed the timbre chaibg&now Tha Product’s voice in the
final breakdown and buildup sections of this sag] | also mentioned the use of long
uplifters throughout the final buildup (2:30-2:4%here are also short pitch slides used
as uplifters and downlifters to highlight sectiobalundaries and hypermetric downbeats
in this song. In the fourth and twelfth measuresat 2 (at 1:51 and 2:06) there is a
continuous, ascending glissando that softly playé background of the track. It leads
toward the beginning of the next four-measure hygasure, but not in a very salient
way. Also, at the beginning of breakdown 3 (2:15p# descending pitch slide is used as

a downlifter, signaling a decrease in energy.

Noise sweeps (filter sweeps applied to noise ratian clearly defined pitches)
are also frequently used for uplifters and dowetst This can be heard in “Star Guitar”
by The Chemical Brothers, when descending noisegsvare used at the beginning of
many sections or subsections, most noticeably(dt, 2:46, 4:32, 4:47, 5:33, 5:48, 6:03.
It is interesting that in this piece only short duifters are used and not uplifters, which

would typically come right before the sectional bdary points. In fact, multiple times

23 peres shows that this is true in contemporary 4@pmusic as well, since he discusses numerous
examples of uplifters (including both ascendingse@weeps and pitch slides) occurring just befue t
midpoint of choruses in popular songs. Peres (209:632).
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there is a prominent three-measdescendingitch slide before the beginnings of

sections, as can be heard in 1:53-2:01, 3:54—-4r@P4:39-4:47.

Short continuous pitch slides in the form of scqdplts, and waves are a very
common kind of short continuous process. Dependmtheir salience and their
closeness to clear, discrete pitches that fit engstablished tonal area, they can be barely
noticeable embellishments of melodies or can baifigntly disruptive interruptions.

They can be used frequently and repetitively, @dusnly occasionally, as is the case

with short uplifters and downlifters that often peee and follow hypermetric downbeats.

Short Volume Changes: Crescendos, Decrescendotharnidemolo Effect
“Star Guitar” also contains instances of shorunoé changes, particularly from

2:46 to 3:02. Figure 3-4 shows the spectrogranthiigrsection, which starts with a
downlifter in the form of a descending noise swasplready discussed. The noise
sweep can be clearly seen in the curved whitediribe start of the spectrogram. The
crescendos and diminuendos can also be seen spegh&ogram, in the increasing white
for the frequencies up to about 2000 hz. Thera@vapanstances of each crescendo and
diminuendo that last two measures each, creatiogzblume “waves” that each have an
ascending and descending part in terms of amplit@datinuous waves that move up
and down in volume are not usually this long, hogvelt is more common to have
shorter crescendos and diminuendos created wiitmortant technique called the

tremolo effect.
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Figure 3-4: Spectrogram of 2:46-3:02 in "Star Guita" by The Chemical Brothers
(2008).

In music production, the tremolo effect refersépeated continuous volume
changes that create pulsating waves of sound. Asioned in the introduction to this
chapter, this is usually created by modulating d@nnghé with an LFO. A good example of
the tremolo effect occurs in “Imaginary Friends”Bgadmaub. It is used throughout
most of the introduction, but is especially notigleafrom 0:53 to 1:16. Throughout this
section, the rhythm is generated by volume swwiih the articulation of the notes
seeming to start at the peak points of the wavies.amplitude graph showing these
volume waves is shown in Figure 3-5a, and the spgi@m showing them is shown in
Figure 3-5b. It is noteworthy that the waves sh@wclearly on the spectrogram, meaning
that short filter sweeps are also being heard dime@eak points of the wave have the
most harmonics. The repeated changes in percenladhe are due to both the amplitude

and the frequency content being altered.
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This section also utilizes long continuous proessslotice how in both the
amplitude graph and the spectrogram, the wavesighgdecome taller and wider. This
indicates that the section has an overall increagelume due to both increasing
amplitude, and frequency content that includesaasingly higher frequencies, which
create brighter and more resonant sounds. Theititakes to get from the loudest (peak)
part of the wave to the softest (valley) also iases, so that the rhythms no longer seem
to be articulated almost instantaneously, andréradlo effect is more noticeable,

especially starting at 1:09.

Figure 3-5a: Amplitude graph of 0:53-1:16 in "Imagnary Friends" by Deadmau5
(2016).
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Figure 3-5b: Spectrogram of 0:53-1:16 in "ImaginaryFriends" by Deadmau5
(2016).

A more subtle use of the tremolo effect occurdlmack’s remix of “Everything is
Bright” by Stoned Butterflies. In the intro to thisck, a two-measure motive featuring
multiple short volume changes can be heard multiples, but it is clearest the first time
it sounds, from 0:07 to 0:11. As shown in the ampk graph (Figure 3-6a), both a
diminuendo and a crescendo take place from 0:@70808. This is the tremolo effect
starting with a decrease in volume followed bym@eréase? The spectrogram (Figure
3-6b) shows that the crescendo part is aided lhwp# Blter sweep, as was the case in
“Imaginary Friends.” This short effect is repeasederal times over the next few
seconds, but it becomes less pronounced and mibtle sach time because the overall
volume decreases; the pitched layer containingrémolo effect fades out over

approximately six beats. So short continuous volahsnges are occurring at multiple

24 To make sure that both the decrease and increagélime occur in the pitched layer of sound rather
than the percussive hi-hat, | filtered out the &i-ound when listening to this clip.
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scale levels in this two-measure motive. In additmthe tremolo effect having less
depth and occurring more quickly than in “Imagin&rnends,” it is also less noticeable
here because there are breaks in the sound ofttheg layer, so that it is not one
sustained chord. The rhythm is generated by desas that are clearly visible in the

amplitude graph and the spectrogram, rather thatréimolo effect itself.

Figure 3-6a: Amplitude graph for 0:07.8—0:11.3 in 'Everything is Bright" (Aback
Remix) by Stoned Butterflies (2012).
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Figure 3-6b: Spectrogram for 0:07.8—0:11.1 in "Eveything is Bright" (Aback
Remix) by Stoned Butterflies (2012).

Short Spatial Changes: Panning
The control of audio through what is known as ‘ipag” refers to the movement

of sound between left and right speakers or heatgghim space. With the use of stereo
sound equipment, volume can continuously be alterédth the right and left speakers

to create a sense of spatiality in the listeningeelence. The default, normal setting is to
have left and right perfectly balanced, contribgtéagual volume, but audio engineers and
mixers also frequently set other arrangementsxefifistereo volume levels to simulate
live performances when one instrument would tybyda¢ on a different side of the stage
than another. Volume levels coming from each sglelly remain fixed for a majority of

the time in EDM tracks, but panning can also odgeuboth subtle and obvious ways.

This section will show examples of continuous pagmesulting from continuous
volume changes in the left and right speakers. &uddovement between sounds only
coming out of the left speaker and sounds only agrout of the right speaker is a

different technique that is also sometimes used #g megahit “Ping Pong” (2014) by
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Armin van Buuren, which represents the epitome o$ical discreteness.An abstract
example of continuous panning would be startindnwual volume output of the total
volume coming from each speaker, then moving orteefolume inputs gradually and
continuously higher while the other one is movimgdyally and continuously lower.

This creates the perceptual effect of sound moanognd the listener in a circular
fashion, or the listener moving around the sounspice. | have included panning in this
chapter as opposed to the previous one becausethibazifect is highly salient it is
usually short and repeating, so that many “circlasiund the listener are achieved before

the effect stops.

Just like other parameters, panning can be coattelith knobs, sliders, or
automation curves in a DAW. It can also arise fidfd®s modulating the amplitude of
both the right and left speakers, creating the dteraffect for both the right and left
speakers such that they are offset from each ddeerexample, the highest volume of
one speaker could be set to happen at the sameadithe lowest volume for the other
speaker. In Ableton Live, one of the most popul AV, this situation can easily be

generated using the “auto pan” tool from the awdiects rack, as shown in Figure 3-7.

25When | attended the VELD festival in Toronto onglist 2—-3 2014, van Buuren performed this piece
and emphasized discreteness in many ways. Musith#yperformance started by alternating between tw
F-sharps, an octave apart from each other, andhiftem discretely accelerated by cutting in ha# th
length of the notes multiple times. Spatially, Hveind alternated between the left and right speaker
Visually, the different sounds and speakers wech easociated with a different area of the staglksan
different color that lighted up with each note. &y, van Buuren also led the audience in a physica
demonstration of the discreteness by having théeaad on the right stand up with each attack ohdioe
and the audience of the left sit down at the same.t
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Figure 3-7: Demonstration of the "auto pan" tool in Ableton Live.

Continuous panning is used extensively in “6AM peey Daniel Brooks. This
mellow track only utilizes drums, a bass line, agpletitive chords, but there is
continuous panning used in the chords layer througost of the piece. The panning is
very noticeable in the sections before the firsecérom 0:31 to 1:32, when the effect
created is one of the chords moving in a counteckslise circle around the listener.
Figure 3-8 shows a graph of my hearing for theiooius panning in this passage.
Notice how the crisscrossing looks similar to tisual representation of the “auto pan”

feature in Ableton Live.
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Continuous Panning in "5AM Deep"
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Figure 3-8: Visual Representation of continuous pamng for 0:31-1:32 in "5AM
Deep" by Daniel Brooks (2016).

Another track that uses continuous panning is Aphein’s influential “Come to
Daddy (Pappy mix)2® Given the title, one would expect that this i€mix by an artist
named Pappy, but in fact it is an original composiby Aphex Twin and two other
tracks that are also only by him on the same alateryCome to Daddy (Little Lord
Faulteroy Mix)” and “Come to Daddy (Mummy Mix).” Athree of these are musically

quite different.

At the end of “Come to Daddy (Pappy Mix)” panniisguised to create the
simulation of a car engine circling around theclnsr. This starts around 4:03 with an
emphasis on the left followed by the right and th#arnating, continuing until the end of

the track. As in “5AM Deep,” the motion is countdockwise. Earlier in the piece

26 This track is one of Aphex Twin's most famous kscand it helped him rise to popularity in theslat
1990s, peaking at number 36 on the UK singles shart997. “APHEX TWIN | Full Official Chart
History | Official Charts Company” (n.d.).
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discrete changes to the speaker inputs were mate3W6-3:18 seeming to come
mostly from the right and then 3:19 abruptly gobagk to both sides equally. At the end

of the track, however, there is clearly continupaaning going on for the first time.

It is interesting that Aphex Twin decided on savihig technique for this moment
in the track, when the main melodic hook and mésh® common elements throughout
the piece are excluded. For many EDM tracks aoduiction of a new technique towards
the end indicates that it will be used in the rteatk as well, so the technique provides a
seamless transition on to the next track as partaking a coherent set. Here though,
panning is introduced as a kind of conclusive tépg, and the track ends as an

independent piece before something completelymiffiebegins on the album.

Short Timbre Changes: Filter Sweeps and Echo/DEféscts
As discussed in the previous chapter, the simpligition of timbre that was

developed for differentiating sound qualities obastic instruments is problematic for
addressing complex electronic music. Neverthelessa concept that is highly
important in EDM. It is what makes the differenaaveen sounds that are bright or
dark, and clear or muffled. It can even be the prindeterminant of different genres, as
is the case with “acid house” being based on teded, squelching sound of the
Roland 303’ The most important contributors to timbre are fienpy content and
ADSR envelopes, but these can be changed in mapgA¥As with the other types of
short continuous processes discussed in this ahaptiek timbre changes are often the

result of an LFO being used to modulate parametérs.most common parameters that

27 Mcleod (2001, 66).
28 Fink, Latour, and Wallmark (2018, 11).
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are modulated or automated to change timbre dee filtoff and filter resonance (the

strength of frequencies around the cutoff point).

In Daft Punk’s “Musique,” a one-measure loop isdialmost incessantly
throughout the track. The buildup sections areotilg times when the loop is not fully
presented, and there it is fragmented so that pens of it are used. Even though the
pitch content is very repetitive in this track, timbre of the loop changes many times
due to filtering. For example, from 1:14 to 1:18 fiiter cutoff for the pitched layers
becomes continuously lower, so that only lower lmeer frequencies pass through. This
timbre change can be seen clearly in the spectmo@fegure 3-9). Compare the
frequency content of 1:12 with the second half:a®1 At both of these times, the timbre
is bright and there is a full range of frequengessent. From 1:14 to 1:19 the
spectrogram shows more and more high frequencitéageutoff in the pitched layer,
then suddenly a discrete change brings all of tiresgiencies back A shorter example
of this same filtering technique being used to nthleetimbre more muffled occurs from
1:01 to 1:02. Filter sweeps that continuously middeecutoff point lower are used many

times in this track to achieve the same kind obtienchange.

2% Note that the percussion layer is not filteredhigh frequencies still show up when the hi-haygldor
example.
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Figure 3-9: Spectrogram for 1:12—1:20 in "Musique"by Daft Punk (1996).

Another track that uses short continuous timkaedformations consistently
“Tunnel Vision” by the Dutch group Zonderling. Irsamilar manner to “Musique,” there
is a simplistic and very repetitive melodic motiuwehis track, so changes to the sound
guality are much more important for this trackssthetics than the traditionally-valued
elements of melody, harmony, and rhythm. Unlike Yifue” however, the primary
method of changing timbre in “Tunnel Vision” is adjment to filter resonance, not the
filter cutoff. Since it is used at such high levdiker resonance is associated with
harshness in this track. At its lowest levels,gbend is merely “resonant,” but when it is

turned up very high, the sound quality becomesedudirsh and distorted.

In much of the track, timbre changes to the footermotive seem to happen
suddenly and discretely. However, from 2:40 to 3When the lead motive of the track
is put into retrograde), they are more continuespgecially toward the end of this

section, when the resonance increases in theAastieasures so that the timbre becomes
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more gritty and distorted. Multiple times in thiscion reverb is also continuously added
and then suddenly taken away. This changes thedimla different way. The
articulation of the pitches is also changed fretjyeso that sometimes the notes are
shorter or more staccato than other times whendahejonger. Short continuous
processes change the quality of the lead motiveany ways in “Tunnel Vision,” adding

interest despite the repetitiveness of the piteimesrhythms.

A different way in which timbre can be alteredtthdid not discuss in the
previous chapter is through the addition of onenore copies of the original sound set to
be delayed by very short time periods. Dependinthermethods used to create the copy,
the length of delay time, and whether it changeasobythe chorusing, flanging, or
phasing effects can be producdhe chorusing effect also modulates the pitcthef t
copied sound. Note that this method of changingithbre is distinct from the
delay/echo effect discussed in the previous chapt@ch utilizes echoes that can be

distinctly heard rather than those that blend ithtooriginal sound*

The chorus effect is used to change the timbreebass line starting at 2:29 in
“Reworks: Solution” by Pentatonié.Each time that a bass note sounds, the
continuously-changing frequency content can bechaad seen in the spectrogram. For
example, see Figure 3-10, which shows the coldreguencies up to about 2,000 hz

changing as the sound quality of the bass chadgesith most other short continuous

30 For a more detailed description of these effeetsBodge (1997, 166, 303-304); Zak (2001, 71-74).
31 Doyle (2004, 32).

32 At first, | was not sure if the effect being useds chorusing, flanging, or phasing, but after aising
this section with music producer John Miller, higltme that the chorus effect is taking place. Mille
(2018b).
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processes discussed in this chapter, this onetepemy times, with the frequency
content changing in up-and-down waves. The LFOi®bking used to modulate the
pitch of the copied sound and thus to continuoakbnge the timbre of the bass line.
This large section of the chapter on categorieshoft continuous processes has shown
that pitch slides, volume changes, panning, andrenchanges all occur frequently in the

span of two measures or less in contemporary EDM.

Figure 3-10: Spectrogram for 2:50-2:54 in "Reworks:Solution” by Pentatonik
(1994).

Guidelines 1-5 for Comparing the Salience of Shoontinuous Processes
In chapter 2 | outlined the first four analyticalidelines for comparing the

salience of continuous musical processes withinaamndss different EDM tracks, with
salience meaning prominence, memorability, andgmifsicance. Now | will discuss how
these four guidelines plus guideline 5 that | wittoduce can provide useful tools for
analyzing the usage of short continuous processe®M. Some of the examples studied

in the previous section will be revisited, and otiger piece that uses a variety of short
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continuous processes will be discussed as a sumemangple. The first five guidelines

for comparing the salience of continuous proceases

1) A continuous process that has an overall lowdérmerelative to the rest of the
musical texture is more salient than a continucosgss that has an overall softer
volume relative to the rest of the texture.

2) A continuous process applied to a sound layerigidistinctivein some way
(such as having a timbre, rhythmic pattern, or mielonotive that stands out in
the texture) is more salient than a continuousgse@pplied to a sound layer that
is not distinctive in the texture.

3) A group of continuous processes that change a higlmaber of parameteliia
one sound layer at the same time is more saliant ahgroup of continuous
processes changing a lower number of parametensarsound layer at the same
time.

4) A group of continuous processes that change the gamameter in the same
direction in a highenumber of sound layeeg the same time is more salient than
a group of continuous processes changing the sanaengter in the same
direction in a lower number of sound layers atsame time.

5) Continuous processes that are frequently and denslisrepeatedare more

salient than continuous processes that occur tegséntly or less consistently.

Guidelines 3 and 4 are more relevant for long cwuaus processes such as risers
and accelerations, however guidelines 1 and 2tarbighly applicable to short

continuous processes, and guideline 5 is much netegant for short ones rather than
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long ones. Guideline 5 says that the saliencecoidinuous process is dependent not
only on its individual characteristics but alsolmw many times it occurs in the same

way or a similar way within a track.

Sometimes a short crescendo or timbre change hagpdyonce and is not
repeated, or is only repeated discursively, eviglgter sixteen measures. Examples of
this include “articulative” or “atmospheric” soundss well as short uplifters and
downlifters surrounding midway points of large s&a$ 3 Other times short continuous
processes are only repeated as part of a wave ioyotee section of a track. Sometimes,
however, a pitch slide or fade-in repeats itselftipke times within one measure and
then is part of that measure looping throughoutithek. The former two situations
contain continuous processes that are much lessstian the latter, because the
continuous processes in the latter situation anermpominent in the track as a whole

and will be remembered more easily than thosearfdimer*

Furthermore, if a continuous process such as d ptioh slide is repeated
frequently but in different ways (such as havinfedent starting and ending points
melodically or metrically within the measure, ovhy different salience levels
according to other guidelines), then it is lesgesalcompared with a more consistently

repeated counterpaitThe more frequently and consistently a continymesess

33 For a discussion of articulative and atmosphesimss in EDM, see Butler (2006, 180).

34 Margulis (2014, 82).

35 This is because in music, verbatim memory is gfeorthan gist memory. Ibid. (85-89).
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happens, the more it will stand out and be remeetbas an important feature of the

music.

It could be argued that guideline 5 contradictgigline 2, since a single
continuous process or group of them, whether sirddng, can be quite distinctive and
be a crucial component of a track. For examplésex m a buildup section or a cue that
utilizes a short continuous process right befolbea drop can be highly salient
according to guidelines 1-4. Howevanotherway in which a group of continuous
processes can be highly salient is through freqaedtconsistent repetition, and this does
not nullify the salience of individual ones thag aistinctive or occur at important
structural moments. There are many ways in whichicalimaterial can be made

prominent and memorable.

Several examples from this chapter illustrate thieerin having these guidelines
for comparing the salience of short continuous @sses. The pitch slides that recur in
“Space Junk” are part of melodic lines that loo@tighout most of the track. Under
guideline 5, these scoops and falls are more sdahan the short uplifters and
downlifters that occur occasionally in “Find a Wag’mark hypermetric downbeats. The
latter are also soft in volume so they are noesalinder guideline 1, however they do
have a distinctive timbre that stands out in thxéute, giving them some salience under

guideline 2.

Continuous panning occurs in both “5AM Deep” anef@ to Daddy.” In both
of these examples the panning takes place in slayeds that are distinctive and at the

foreground of the texture, and therefore they alest under guidelines 1 and 2.
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However, in “Come to Daddy” the panning of the eagine sound only happens near
the end of the track, for the last twenty secomdereas in “5AM Deep” it occurs in the
chords layer throughout the piece, and is a mdiergafundamental component of the

track as explained by guideline 5.

The timbre changes in “Musique” and “Tunnel Visiaré frequent but not
consistent. They are varied in length and scopagsimes adjusting the filter cutoff or
filter resonance much more than other times, andad@ccur consistently in the same
metrical positions. Therefore under guideline 5/thge not as salient as consistent
repetitive continuous processes such as the s@apfalls in “Space Junk.” However,
the timbre changes in “Tunnel Vision” occur in tead melodic line that is the hook of
the piece, so they are quite salient under guidélibecause they happen in a distinctive
layer that stands out in the texture. Similarlyg timbre changes created with filter cutoff
changes in “Musique” are applied to not only thanmmaelodic line, but also its

accompanying chords, so they are salient accotdiggidelines 2 and 4.

Another piece that utilizes many short continuotegcesses with varying levels of
salience is “Be Strong (The Loops of Fury Mix)” Biite Force. From the very beginning
of the track the main melodic loop that lasts oreasure is heard repeatedly. As shown
in the transcription (Figure 3-11a), the downbseatleéarly articulated by a stable bass
note, but the other beats contain many short asogpitch slides. In addition to the
scoops between each pair of sixteenth notes, éingéngt and ending points of each short
scoop continuously get higher. So there are twtedesels of pitch slides going on here:

one that takes place repeatedly over half a badtpae that takes place over three beats.
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Both these levels of scoops are part of the mailoaiefigure that loops in most of the
track, including all the core sections, so theyraghly salient under guideline 5 because

they repeat frequently and consistently.

Figure 3-11a: Transcription of the opening loop in'‘Be Strong” (The Loops of Fury
Mix) by Elite Force (2011).

Occasionally, a short pitch wave also happensemtlddle of core sections (such
as at 1:13, 2:13, and 3:59). Each time it is acamgd by four discrete iterations of the
high vocal “woo.” This pitch wave is less salielmaih the scoops in the main loop,
because the wave happens less often and it alspeteswith the vocal part each time.
A vocal part does occasionally happen at the sameeds the scoops, but instead of
saying “woo” at a very high pitch on four conseceatbeats, it says “be strong” at the

start of a four-measure loop and then continuofaglgs out over three measures.

In the first buildup section (0:45-1:00), repeated/tidirectional waves of pitch
motion occur. Each ascending and descending cytheavave can be thought of as one
short continuous process. As demonstrated in nhellipamples in this chapter, short
continuous processes are often embedded withirelomges. This is also true here, since
the short pitch waves transform over the courg@é@buildup section. Firstly, the speed
of the wave cycles increases through acceleragioth secondly, the pitches at the high
and low points of the wave continuously ascend. ddr@inuous pitch ascents at two

different levels of length, such that shorter ssape embedded within a longer ascent,
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mimics the processes in the main loop transcribdélgure 3-11a. In the buildup section
it is an expanded version of this technique. Thegatory function of the buildup

section is also aided by an ascending noise swéeger guideline 5, the continuous
processes in the buildup section are not as salgetitose in the core sections, since they
only occur in this way in this single section. Hawe the continuous processes in the
buildup are still quite salient, and this can bdenstood using guidelines 1-3, since the
volume is loud, there is a distinctive timbre, andltiple types of continuous processes

are being applied to the same sound layer at once.

Another type of short continuous process takeseplapeatedly in the breakdown
(2:45-3:15). First, notice that the section is pdeEd with an ascending noise sweep and
starts with a descending noise sweep. These affeetgphnd downlifters that highlight
the sectional boundary, which is a very commonnagke that has been heard in
previous examples. The short continuous proces$sepaats throughout the breakdown
section though, is a filter sweep applied to thesdayer and the chords. The filter
sweeps can be clearly seen on the spectrogranmr@3giilb). They continuously add or
remove high frequencies in waves, and change iteréi and volume of the sounds.
Since the filter sweeps have a prominent and disti@ place in the texture, and occur in

both the bass and the chords, they are highlyrgaleder guidelines 1, 2, and 4.
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Figure 3-11b: Spectrogram of 2:45-3:00 in "Be Strog" (The Loops of Fury Mix) by
Elite Force (2011).

As this section has shown, the five guidelines kizate been outlined so far in this
dissertation are useful for comparing the saliesfdeoth short and long continuous
processes, and making explicit the kinds of foragthbackground parsing involved in
listening. Sometimes, however, it is difficult wlltwhether a process is continuous or
whether it is discrete. The following section disses such cases, and how they can be

approached analytically.

Borderline Cases: The Continuum between Discrete ahContinuous
As | have shown in this chapter and the previouwes both discrete and

continuous processes are important features ireaguarary EDM. However, musical
changes are not always easy to distinguish aslglgiscrete or clearly continuous. There
is value in upholding the distinction between déerand continuous processes but it is
also necessary to recognize that there is a cantirhetween the two types. The

electroacoustic composer Denis Smalley puts itwlaig: “The continuity—discontinuity
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continuum runs from sustained motion at one extrenitrative motion on the othet®’

In chapter 2 some examples were discussed thatlsdwontinuous but had discrete
components to them. The acceleration in “Thousamd’the deceleration in
“Interferance” each have some parts where the tdeyabs off in discrete stages, while
being in the middle of a longer process that ie@eed as mostly continuous. In this
chapter on shorter processes, | will now discussptes where the change between two
musical states is achieved with continuous motoor in such a fast way that it seems to
almosthappen instantaneously.

Figure 3-12 shows drawings that represent threecausituations. In each case,
two discrete events are represented by horizants,|and a continuous process is
represented by an ascending sloped line. For exanid first horizontal line could
represent the pitch A, the second horizontal liméa represent the pitch B, and the
sloped line could represent a pitch slide. If tb&erA starts on beat one of a measure and
B starts on beat three, and the pitch slide talkesepver two beats in an EDM piece
(which has a standard tempo of around 110-160 biex), the slide will be perceived as
clearly continuous. This will also be true if thécp slide lasts for one beat, a half beat,
or maybe even a quarter of a beat depending otethpo. However, once the pitch slide
becomes so short that it becomes imperceptiblgribeess of moving between A and B
will perceived as clearly discrete. If the lengflttee pitch slide is such that it @most
imperceptible, the process could be perceivedthsraiiscrete or continuous and it is a

borderline case that falls under the category aronhythm.

36 Smalley (1997, 117).
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Figure 3-12: Drawings that represent three musicasituations.

In general microrhythm refers to musical proceskastake place at the “sub-
syntax level,” which staff notation cannot captarel traditional discourse has labeled as
merely “expressive” Microrhythm usually involves musical events that eloser
together than the fastest possible perceived maihbdivisions, which are about 100
milliseconds (ms) apa?t The study of microrhythm analyzes how rhythm iséets with
aspects of timbre, texture, dynamics and pitclotmfshort, unified “gestures¥A
subset of microrhythm is microtiming, which dealdyowith temporal aspects.
Traditional studies on microtiming have argued ttrafessional musicians in classical,

jazz, and pop traditions naturally perform with pegssive microtiming,” which involves

37 Danielsen (2010, 9).

38 London (2012, 27-29).
39 Danielsen (2010, 8-10).
401bid.
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playing or singing notes that are slightly offsetn the beat! Charles Keil, who
pioneered this line of thinking with his term “paipatory discrepancies,” goes as far as
saying that “music, to be personally involving aatially valuable, must be ‘out of
time’ and ‘out of tune.”*? Along with this argument there is great value pthon the
humanity of acoustic performances; a truly “musigarformance cannot be replicated

by machines.

On the other hand, Anne Danielsen shows how diggtdinology can also be
used to precisely control music with microtimingsikly contemporary studio-production
techniques, composers can either hide or emphtmz@usic’'s machine-like qualities,
and this has led to two different uses of microntignthat Danielsen calls the
“exaggerated rhythmic expressivity of the machiaed the “exaggerated virtuosity of
the machine® In the former category are techniques used irhbip-soul, and R&B
that simulate as precisely as possible a “humarfopaance with traditional ideas of
groove? In the latter category are techniques used irctedaica” that highlight the
non-humanity of the musical performer through exety precise quantization of fast
rhythms?® This “exaggerated virtuosity of the machine” iemplified in the IDM genre
and patrticularly in the music of Aphex Twin and 8ppusher. Both categories often
come into play in contemporary EDM, partially besathere is more and more blending

between EDM and other styles of popular music,xdereive vocals are often

4 lyer (2002).

42 Keil (1987, 275). Recently this notion has beealleimged by many empirical studies, as discussed in
Senn et al. (2016).

43 Danielsen (2010, 1-2).

44 1bid.

45 |bid. A critique to this distinction is provided Weheliye (2002).
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incorporated into EDM tracks. The vocal samples$ pnaducers work with can be edited
to varying degrees, but often the “humanity” wil kept in through slight deviations in
tuning and rhythm from the standardized noffiiBhis helps generate notions of

authenticity for performer¥.

The particular kind of microrhythm I am highlighgimn this chapter involves
continuous processes happening very quickly, scttieg are difficult to identify as
continuous and may be heard as discrete. EDM aseatonetimes utilize microrhythm
in this way as part of a longer continuous pro¢keaschanges the continuousness or
discreteness of a repeated gesture. In these thsegntinuum between discrete and

continuous processes is being traveled across ailysic

In the section on timbre changes above, the ufitesfng was highlighted in
“Musique” by Daft Punk. From 1:14 to 1:19 in theddk, the filter cutoff becomes
continuously lower, and then at 1:19 the filtesusldenly removed so that all the
frequencies can be heard. However, not all usétexing in this track are so clearly
continuous or clearly discrete. Figure 3-13a shawpectrogram of 1:23-1:29. At 1:23,
the spectrogram shows a descending white line avitlghly-negative slope that is not
quite a vertical line. This indicates microrhythmce the filter cutoff is being lowered so
quickly that it is almost instantaneous but notejurrom 1:26.3 to 1:27.3 a clearly
continuous lowering of the cutoff takes place, mnexample of a short continuous timbre

change. For the rest of section shown on the spgreim, the filtering is turned on and

46 Some examples are “Undercover” by Mike Hawkingy Srong” by Outboxx f. Naomi Jeremy, “First
House” by Sebastian Davidson, and “World To Me Tahami f. Luke James.
47 For a discussion of scholarship on authenticitgop and rock music see Leach (2001, 146-148).
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off quite quickly, with more microrhythm. Anothetegp descending line can be seen
from 1:28.4 to 1:28.6, indicating another continsisweep of the filter cutoff that could
be perceived as discrete because it happens ddyquibese quick instances of lowering
the filter cutoff contrast with sections like 1:3358, in which the filter cutoff is raised

continuously over more than two whole measureghlbening the timbre in the process.

Microrhythm also occurs in instances of raisingfilier cutoff though, as can be
heard in 4:16-4:17 and seen on the accompanyirggregeam (Figure 3-13b). The two
quickly-ascending lines at 4:16.5 and 4:16.8 in@i¢hat the continuous filter sweeps
take place at such a quick speed that they coufzblmeived as discrete. If they were
perceived as discrete, their rhythm would createsgation, since it would be a dotted-
eighth note starting on beat four, followed byxdesnth note that anticipates the next
downbeat. The next measure repeats the same teehmigh quickly-ascending filter

sweeps generating syncopated rhythm.

Near the end of the track, a clearly continuougaging filter cutoff is contrasted
with another instance of microrhythm. Figure 3-$Bows the spectrogram for 5:53—
5:57. This section occurs just before the finahelk of the track. First there is a
continuous ascent of the filter cutoff that is esakty visible in the spectrogram due to
the lack of hi-hat in this passage, and then jegtie all the frequencies return again to
create a loud climax, there is a very short asecenfiliter sweep and another occurrence
of microrhythm. What makes this effective is thatrast between all the versions of the

filtering that have happened in this track. Somesrthe filter cutoff is lowered and
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sometimes it is raised, but the varying rates atkvthis occurs provide different

perspectives on the same technique for listeners.

Figure 3-13a: Spectrogram of 1:22-1:29 in "Musique'by Daft Punk (1996).

Figure 3-13b: Spectrogram of 4:15.9-4:17.1 in "Musjue" by Daft Punk (1996).
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Figure 3-13c: Spectrogram of 5:53-5:58 in "Musique'by Daft Punk (1996).

In “The Key” by James Doman, there is a good examph long continuous
process that changes a sound layer from articglaimgle discrete pitches to repeated
continuous pitch falls. From 2:04 to 2:19, the loéfat stabs transform from discrete to
continuous. At first (2:04—2:06), this sound laglees not change its pitch when it sounds
on each off beat: it is just a discretely-repeatimghm. Then (2:06—2:09) microrhythm
happens, so that some barely-noticeable pitch &haogurs within each instance of the
sound. By 2:10, it is clear that each repetitiothig layer on the off-beats contains a
short continuous pitch slide, specifically a pifal. This is also evident from the quick
descending white lines that start to appear ospleetrogram (Figure 3-14). From 2:10
to 2:19, the continuous pitch slide only becomesandvious since it becomes louder
and the starting point of the fall ascends higliée transformation of this sound layer
was probably accomplished through a continuousrfitveep being applied to it,
gradually allowing higher frequencies so that thehpfall (which occurs in the high

register) is eventually allowed to sound and becoamginuously more salient.
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Figure 3-14: Spectrogram for 2:04—2:20 in "The Key"by James Doman (2013).

Microrhythm is used for a different effect in “Eteanic Battle Weapon 3 (Under
the Influence)” by The Chemical Brothers. The boeakn in this track starts at 2:08,
with only the bass layer sounding. When listenmg &t full speed, it is difficult to tell if
continuous processes are happening in the bas#t,camd if so, what kind they are. It
sounds like the tremolo effect could be taking elduut the pitch is also unstable. When
listening to the piece at a significantly slowantm, it becomes apparent that it is not the
tremolo effect being used to continuously altervtbiime on a sustained note, but rather
separate, repeated notes are being articulatell vattta short descending pitch slide
and a diminuendo. This is shown in the first pathe transcription (Figure 3-15). Each
pitch slide and diminuendo lasts almost exactly &30 so they can easily be classified as

examples of microrhythm. The pitch fall moves royghom C-flat to B-flat.

At 2:22, the loop changes so that no pitch slidedbaing used and the rhythm is

clear eighth notes, but short continuous diminusrate still being used, and now B-flat
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is louder than C-flat, which is the opposite of grevious section. Taken together, both
of these loops utilize short continuous processésnaicrornythm to destabilize the
music. The metrical dissonance of repeated dottgdlenotes in the first loop adds to
this instability. The very short pitch slides anchohuendos used in this section of the
track demonstrate how microrhythm can be used & @ressive tool to modify the

music at a sub-syntax level.

Figure 3-15: Transcription of two different bass lmps in "Electronic Battle Weapon
3 (Under the Influence)" by The Chemical Brothers 1998).

A final example that demonstrates the use of migithim comes from Aphex
Twin’s remix of “Debase (Soft Palate)” by The Mikéowers Pops. At 2:04, a short
continuous effect is heard that sounds like anrengtarting up, or a lawn-mower cord
being pulled. After this, a bass line is featuredthe next minute, repeating itself three
times over four ten-measure loops until 3:04. &af, but it is constantly moving, so it is
salient within the relatively sparse texture. Thtehes in this bass line are roughly
moving up and down the chromatic scale in a steptby, discrete fashion, but the
articulation on each note is either very soft arpresent at all, so that the notes are
slurred together. The combination of this slurrgdeswith the fast rhythm makes the
ascending and descending pitch movement sound atmnsnuous, especially in the
first part of each ten-measure loop when the detimn is the weakest (the first and

second loops start at 2:05 and 2:20). It is pdertyieasy to hear the pitch movement as
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a continuous glissando if the music is being plagtea quiet volume level or with a small

amount of bass coming from the speakers.

At 2:36, the third loop of the bass line startg] arpiercing sound doubles its
pitch content several octaves higher with cleargcwdation. This makes the ascending
and descending pitch movement more salient andsifbe chromatic bass line to be
heard as discrete more easily. However, the cdntrasticulation could still be heard as
a contrast between discrete pitch movement inigife rart and continuous pitch

movement in the bass.

Even though the high chromatic sound layer mostiynsgls discrete though, it
also utilizes microrhythm and changes between beeayly discrete, clearly continuous,
or neither, in a similar manner to the off-beabstan “The Key.” In the third ten-measure
loop (starting at 2:36), microrhythm is consistgnised, since there is a barely-
perceptible pitch slide at the start of each ohdtes that lasts about 70 ms. When the
chromatic scale is ascending this slide is a semmpwhen the scale is descending the
slide is a fall. Notably, each pitch slide movesyansemitone or less, and in the
timespan of 70 ms, this is well below the “glissarnkreshold” defined by Hart et al., so

microrhythm is clearly in use hef@.

48 Based on the information from several empiricatigts, Hart et al. define the glissando thresheldna

= 0.16/T, where g is the minimum number of semitones peorsé that need to be moved in order for the
pitch movement to be considered a glissando, aisdfe timespan of the glissando in seconds. b thi
example, in order to be perceived as a clear gldsat full speed, each pitch slide would need ¢@enm
approximately 2.3 semitones over its 0.07 secoemis since they do not, they are not clear pitatesli
Hart, Collier, and Cohen (1990, 32).
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During the fourth ten-measure loop (starting atL2:e very short pitch slide at
the start of each note in the high sound layer gésiits depth. From 2:54 to 2:57, the
pitch change is so narrow that the layer soundzlgieliscrete, but from 2:58 to 3:00, the
pitch change becomes deeper and therefore theadlitie beginning of each eighth note
becomes more noticeable. At 3:01, the pitch sliglmomes narrower again, so that
microrhythm is being used as before. Over the @afghis final ten-measure loop,
Aphex Twin varies the level of continuousness fos high-pitched layer, so that
different expressive effects are created. When aoacbwith the lack of clear
articulation in the bass line, the overall aesthetithese two featured sound layers in this

section is one of intense instability.

Conclusion
This chapter has discussed the categories anthaalgg short continuous

processes, which last for two measures or lesselpmcesses are generally described as
“effects,” and can be 1) repeated effects thatipewernamentation to discrete melodies
and rhythms, 2) repeated wave-shaped undulatiopsa, volume, or timbre, or 3)
individual effects that are articulative, atmosphét or are part of uplifters or

downlifters, which precede or follow hypermetriotbeats. The categories of short
continuous processes that were explored in thiptehanclude: pitch scoops, falls, and
waves, ascending and descending noise sweepsgrdescand decrescendos (including

the wave-like tremolo effect that creates rhythputsations through repeated volume

49 Butler (2006, 180).
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changes), circular spatial effects created witmpag) and timbre changes created with

filter sweeps and echo/delay effects.

Following the categorization of short continuousgasses by parameters, the
first five analytical guidelines for comparing thalience of continuous processes were
used to show how some short continuous processeaa@e prominent than others in
EDM tracks, for reasons such as being in a sowet khat is distinctive in the texture or
being repeated frequently and consistently. Finaltgcesses utilizing microrhythm that
could be perceived as either continuous or disavete discussed, and the idea of
moving across the discrete to continuous continuwa® shown to have been
implemented in some musical examples. In gendrial chapter has shown that the
different ways in which a repeated gesture candaectthroughout a track contribute to

the interpretive multiplicity that is a crucial paf EDM’s aesthetics®

At the end of the first major section of this digagon, it is important to take
stock of the ontological implications that contimsgrocesses (both long and short) have
for EDM. Continuous processes are not usually ctamed to be defining features of an
EDM “work,” but only of a particular text or perfimance>! This is evidenced by the fact
that they are generally added after the discretedieand rhythmic loops during the
production of a track, and are often improviseddg during live performance with
continuous controllers on a mixing board or effgutscessoP? Remixes often change

many of the continuous processes in original vessiaf tracks, since the “stems” that are

50 |bid. (6).
51 For definitions of these terms see chapter 1 swlButler (2014, chap. 1).
52 Butler (2006, 51-57).
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shared only contain basic versions of the drumépaies, and harmonies, which are seen
as the most fundamental aspects of a work thanlkess will recognize as belonging to
the same piece even in different performancesisimiasterclass.com series Deadmau5

says:

| can write a whole song in less than sixteen Reslly, truly. | can do a whole
track in less than sixteen bars. And then, oncsdlsixteen bars — which is like,
what, 23 seconds of music? — is done, then it'atadiut arrangement. It's
arranging that sixteen, or even eight, or shioii'ye Eric Prydz it’s four, it’s all
about, just, lengthening or duplicating that whiblieg across the board and then
arranging it, sayingiWhat comes in? What goes out? What gets modifidag W
gets unmodifiedBut it's all the same thingf

So you’ve made your eight bars of loopy, loopy guess, and it just sounds
really good if you just let the thing play for hgausn endMaking it interesting is
about minor, sometimes major variations to that edmar and then carrying that
on and adding really interesting breaks or swehsl @ips Taking out all the
percussion and the drums, and then doing sometioimgpletely different, but in
the same key as your main theme. That's what keep®thing interestinty.

So basically, once you have a rough arrangemembwfyou want it, then you go
back, well | do, and go from the beginning agaid prst start adding all thétle
weird effects and small variatioR

These three quotations show that Deadmau5 thinkseafore section, when the
track is at its fullest, as the main identifyingtpaf the song, and that the continuous
processes such as “swells and dips” or “little @aiffects and small variations” are
added after the primary melodies, harmonies, ayithnts have been addétThis does

not mean that continuous processes are not saliesttucturally important. As the

53 “MasterClass | Deadmau5 Teaches Electronic MusidiRtion” (2016, lesson 2, starting at 7:38).
Emphasis mine.

54 |bid. (lesson 13, starting at 0:07). Emphasis mine

55 |bid. (lesson 13, starting at 4:52). Emphasis mine

56 The process may be different depending on gemrestoce house and trance are known for involving
more harmony whereas techno and “drum and basdesse&learly-pitched elements.
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numerous examples in chapters 2 and 3 show, tleeynanense contributors to EDM’s
aesthetics of tension followed by release and anityigpllowed by clarity. Furthermore,
the ontological fluidity of works is a distinctivand cherished part of EDM, and different
versions of the same work are evaluated on thefr ionrit. It is as if continuous
processes are part of the details that give lifectdptures. Without them, the basic
shapes (in EDM, the recognizable melodic and rhytlpatterns in the core) are still

there, but without them, the sculpture (or trask)dt a true work of aff.

Even short continuous processes, which are gepdeal structurally important
than long ones, are highly valued by EDM listeraerd creators. As some other parts of
his masterclass show, Deadmau5 spends hours warkitttem with modular
synthesizers because he prizes originality in tudis-produced tracks. “That’s why |
really like modular synthesis for making even joste-shots’ or one little synth blip that
goes in there, because you won't hear that blipvaeye in the world > Some of the

highest amounts of creativity are required to mialeeshort effects original.

Continuous processes are highly important featof&DM tracks and live
performances. They can be categorized in many Weydave been explained in these
two chapters, such as by their length or by theisical parameters altered. However,
they can also be categorized by ttlsiapeand by theifunction which will be the topics

of chapters 5 and 6. First, however, chapter 4igesva brief interlude in this dissertation

57 In a similar way, a middleground Schenkerian gremh provide a valuable representation of the core
elements of a work, but it does not fully represepiece of music and all of its salient detalils.
58 “MasterClass | Deadmau5 Teaches Electronic MusidiRtion” (2016, lesson 8, starting at 17:44).
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to explore the history of mathematical and phildsoal thinking about continuous

musical processes, and show how music theory ImgsHad a discrete bias.
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Chapter 4 (Interlude) — The Discrete Bias in Music Theory:
Historical, Philosophical, and Psychological Persytives on
Continuous Processes

At least in our culture it seems extremely difficid achieve a balance
between morphological and lattice-based architecteor many musicians,
lattice structure is what differentiates music froon-music and
morphological architecture will be perceived ab@itchaos and no
architecture at all or at least of no concern ®rttusician. Hopefully as we
approach the end of the twentieth century we avevigng out of this culturally
ingrained habit.

It is well known that the rules and systems of Westmusic theory typically
depend on staff notation, scalar logic, and ariticr@ecision. Trevor Wishart calls this
“lattice sonics,” which includes “dealing with tleeganisation of pitch in finite sets,
rhythms using summative notation and most usualfixed tempi, and sets of
instruments grouped into clearly differentiateddierclasses?’Lattice sonics is
contrasted with “dynamic morphology,” which occursaa sound object “if all, or most,
of its properties are in a state of changj&Vishart is one of many composers who have
theorized about continuous processes with eleatrsmindg,but there is still a discrete

bias in the field of music theory.

In many people’s minds, learning “music theory” @awen “learning music” is

synonymous with reading and writing on the dischetes of staff notation. Lerdahl has

1 Wishart (1996, 108).

2 1bid. (8).

3 1bid. (93).

4 For example, Schaeffer discusses continuous asoills in volume, pitch, and timbre as “allure.”
Erickson discusses continuous timbre changes axtisp glide.” Callender analyzes continuous preess
as “continuous transformations” in the music of f&d®, Nancarrow, and Ligeti. Schaeffer (2017, 437-
438); Erickson (1975, 72-75); Callender (2004).
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argued that music must be separated into disdretgrchical events in order to be
comprehensiblé and that “comprehensibility is a necessary ifsudficient condition for
value.”® The discrete bias in our field is also evidencear historical reliance on the
black and white piano keyboard as a default teadgylEmily Dolan has argued, for
example, that “the keyboard is imbricated with vieey ideaof Western Art Music.” By
tracing the development of musical instrumenthaEnlightenment period and beyond,

she shows how the keyboard, which is discrete inraabecame a “default interface.”

In most electronic music (subsets of which are E&M most contemporary
popular music), both discrete and continuous psE®S§.e. both lattice sonics and
dynamic morphology) are highly important. This iade clear when listening to the
music (such as the many examples heard in thequewvo chapters), and when
examining the visual interfaces in a DAW. As seefigure 1-4 in chapter 1, discrete
clips of sound are presented like building blodiet tan change in size, but are almost
always quantized to the tempo and key of the masid,the piano roll is used to create
melodies from discrete pitches. Continuous proceaserepresented with automation

curves, and also the virtual knobs and slidersadaatcreate them.

Since both discrete and continuous processes giné/himportant in electronic
music and also many kinds of acoustic music, wel m@alytical tools to describe them

and their functions; the goal of this dissertai®to begin developing those tools for

5 Lerdahl (1992, 104-115).
6 Ipid. (118).
" Dolan (2012, 4).
8 Ibid. (6).
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continuous processes, and processes that aremdéhdy discrete nor clearly
continuous, in EDM. Yet, as this chapter will shatydies of discrete processes with
discrete methodologies have long had a hegemomusical scholarship. In
contemporary times, many composers have theorizedt @ontinuous musical
processes, but most scholarship in the institulioe@ discipline of North American
music theory has focused on discrete systems,atiose found in pitch-class set
theory, Schenkeriaanalysis, and Lewinian transformation theory, whiskes continuous
lines to represent abstract connections betweercalubjects, not sounding continuous
gestures.Granted, much scholarship in the field has aladieti phenomena that can be
described as continuous, such as form and narratitiee nature of time and teleoloty,
but as discussed in chapter 1, the kind of contisness | am referring to in this chapter
and this dissertation has to do with continuousrations of musical parameters to create
gradual gestures, rather than continuousness isetiige of repetitive flow in minimalism

or a harmonic progression driving toward a cadence.

The bias toward discrete thinking in music theargl analysis is not new
however. It has deep historical roots. This chapi#tbasically be a chronological
overview and discussion of both discrete and cootiis thinking about music in
scholarship from ancient Greece to the presentiriteeaction betweemusica theorica
(also known as the speculative tradition, concermiglal ontological questions about

music) andnusica practicgalso known as the regulative tradition, concenwvet

® The topics focused on in “flagship music theomyrjmls” from 1979-2014 are the subject of a recent
corpus study, which gives an indication of the e bias in the field. Duinker and Gauvin (2017).
10 For examples, see Fink (2005); Hepokoski and DE096); Kramer (1988); Maus (1988); Schmalfeldt
(2017).
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explaining normative patterns and systems of mupreatice)will be a thread
throughout the chapter, as | show that up untiiadothe fifteenth century both were

based very much on discrete principlés.

In the sixteenth—nineteenth centunmegsica practicdbecame even more
discretized whilamusica theoricdbegan to understand pitch and music in general as a
continuous phenomenon thanks to important develogsrie mathematics. In the
twentieth century the split betweerusica theoricandmusica practicded to the
forming of two different worlds with different ontmyical and epistemological
frameworks that rarely interact institutionally dainis is a split that my research is trying
to reconcile. The concluding section of this chaptdl discuss the role of psychology in
addressing why we have a natural tendency to digerthings, why this is problematic
for analyzing electronic music, and how we can abaetter by acknowledging the

importance of continuous processes in the repertoir

From Ancient Greece to the Middle AgesMusica Theoricaand Musica Practica
Both Based on Discrete Principles
In musical thought the idea of dividing up sounat® ifixed, repeatable notes,

intervals, and scales is very old, even existingrinient Greece. The Pythagorean
tradition describes numbers as the “ultimate ngdlénd uses precise ratios of integers to
define a set number of musical intervEl#& hierarchy was also defined: the simpler the
ratio, the more consonant the interval. Pythagsrdeories were not only significant for

understanding music, but also for understandingvibidd in general. Wishart says “It

1 For more discussion of these historical termsGlaistensen (2002, 2-14).
12 Mathiesen (2002, 114).
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was the first clear demonstration that qualitaispects of nature could be reduced
(apparently) to simple numerical relationship$After Pythagoras, Plato discussed
differentharmoniai(what we might today call modes) and their mimaactures in
Republict* Later, the Aristoxenian line of thinking createdmy definitions and
categories in an attempt to paint a complete potdimusical reality. These categories

included genera, notes, intervals, scal@soi, modulation, and melic compositién.

Even this early in history, there was a divide adwmusical scholarship that
focused on the abstract ideals of ratios as a ntedmslp understand the world at large
throughtheory, and musical scholarship that focused on ideatsusicalpractice Yet
an assumed part afl these ancient Greek traditions is the labelingasfous musical
pitches or intervals in some form, which is a dé¢emphenomenon of separation. From
the earliest conceptions of music theory that weehracorded, sounds have been divided

discretely into fixed things that abeing notbecoming

In the sixth century BC, Heraclitus articulated tmtological concept of
becoming by saying that “all things are in fluX.His view of the world was that all
things flow and change. This is in stark contraish \Wythagoras’s view. Pythagoras “set
in opposition to this ceaselessly changing worldexfsible realities an eternal and

incorruptible world.*” He saw the world as static, and motion as anid@iu¥ In the

13 Wishart (1996, 45-46).
1 Strunk and Treitlor (1998, 10-11).
15 Mathiesen (2002, 120).
16 Karatani (2017, 88).
17 1bid. (84).
18 1bid. (88).
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nineteenth century, Hegel adopted the philosophyesfclitus and emphasized process
in the concept of becomin§.n the twentieth century, Whitehead continueduidoon
Hegel's ideas in outlining a philosophymiocess® and Deleuze and Guattari discussed
flux as “reality itself.?! These ideas were adopted for theories and phitbespf music
specifically by Adorno, Jankelevitch, and oth&bgefore becoming more widespread in
recent timeg2 For much of music theory’s history in the Westwiwer, the Pythagorean
and Aristoxenian traditions of dividing musical ebjs into fixed entities have

predominated.

The historical development of staff notation in Mildle Ages was also a
function of this discrete theoretical thinking, astdl unto today it propagates a specific
kind of discrete bias in musical thought. HelleraRen says that the concepts in staff
notation “rest on the principle that to be musigatitelligible, sounds must be essentially
discrete in quantity, like the old multitudes oitlametic.”?* It is a part of the systematic
discrete bias in music theory that Wishart calidtite sonics.” Even though staff
notation is based on discrete and quantitativecppies like the ancient Greek music
theories, its initial development and utilizationthe Middle Ages created an even
stronger separation between musical theory (whiak based on medieval canonics,

continuing in the Pythagorean tradition), and pcacfthecantustradition of Gregorian

19 Hegel and Miller (2004).

20 Whitehead (1978).

2! Deleuze and Guattari (1987, 361).

22 Adorno (2002, 135-180); Jankélévitch (2003).
23 Hasty (1997); Schmalfeldt (2017, 3-4).

24 Heller-Roazen (2011, 47).
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chants sung in church modes) that medieval scheians as Hucbald and Guido had to

reconcile®®

This reconciliation also happened in medieval Acabusic theory. Al-F b
was a proto-ethnographer in the tenth century whdied the musical instruments being
used in folk traditions in an attempt to connecsiatheory with music practicé.He
wrote about how native instruments worked and desdrtheir frets, which had intervals
that did not always match the theoretically “petrfeatios described in traditional music
theory. Yet even though the voice was the primaxylaad aspect of the musical
traditions he was describing, Al-Fb specifically sought out instruments to describe in
his studies because they were discrete and therefwmier to write about theoreticadly.
Analyzing vocal music based on the theories afligsrete accompanying instruments is
a long-standing tradition that continues in theylkeardification” of Western musical

culture today?®

The voice is one “instrument” that is capable dfiggproducing continuous
processes, and therefore it is hard to write abatlit discrete theories. It has been viewed
as the epitome of continuousness and humanity;taedsupreme index of
subjectivity.®® Wishart says that vocal music, when it is notrieted with by

hegemonic “lattice sonics,” is “the most sensitagrier of gestural informatiort®

25 Bower (2002, 158-164).
26 Klein (2008).

27Klein (2018).

28 Dolan (2012, 11-12).

2% Mosely, 97.

30 Wishart 17-18.
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Recently, more theories of the voice have beenmizkkn, especially in the burgeoning
field of sound studie®' but historically, music theory has used discregtruments, staff
notation, and writing (as opposed to speakingjpals to uphold the hegemony of

idealized, formalized, and fixed musical pracfite.

In the Middle Ages, both the traditionsmiisica theoricandmusica practica
dealt mostly with discrete theories and discresériiments. In théheoricatradition, the
monochord was divided up into different string léggin order to show the different
integer ratios and their corresponding intervals thepracticatradition, staff notation

and fretted instruments were used to establiskesysbf scales.

From the Fourteenth to Nineteenth CenturiesMusica Theoricabecomes
Continuous
Throughout the Middle Ages, the study of music tigdmusica theoricawas

taught as part of the Boethian quadrivium, alontp\geometry, astronomy, and
arithmetic. Boethius, following Pythagoras and &vie (whose model was slightly
different), divided the quadrivium into scienceatthtudied continuous quantities or
“magnitudes” (geometry and astronomy) and thosedealt with discrete ones or
“multitudes” (arithmetic and, notably, musit)it was not until the fourteenth century
that sound was first posited as a continuous phenomby the French philosopher
Nicole Oresme. In the second book of firgatise on the Configuration of Qualities and

MotionsOresme claims that “sonorous qualities are irhtaitthe order of magnitude,

31 Barthes (1977); Dolar (2006); Fink, Latour, andiMiark (2018, pt. 2); Heidemann (2016); Moore
(2012); Sterne (2012b, pt. 6).
32 Wishart (1996, 11-17).
33 Herlinger (2002).
34 Grant (2013, 63-64); Moseley (2016, 79).
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not multitude.®® Heller-Roazen notes how revolutionary this washéfprinciple called
into question a thousand-year tradition, which rreaned, by contrast, that, to be
intelligible, sounds must be essentially arithmedtio kind. To define musical entities as
magnitudes, not multitudes, was to overturn theadmtions of the art of musié®
Oresme was ahead of his time in thinking about mtades in terms of an infinite variety
in degrees of intensity/.For him, this applied not only to musical pitcl lalso volume

and timbre®®

Over the next four centuries a broad change toa&epin musical and
mathematical thought that reframed sound and ealhepitch as continuous, not
discrete, because it is made up of infinitely mdiwsions. In 1561, Zarlino wrote that
the numbers representing pitches could be “mudtiptd infinity.”® In the seventeenth
and eighteenth centuries music theorists dividecdttave into more and more equal
parts?® and eventually Descartes, Mercator, and Newtoliebthe newly-invented
concept of logarithms to musical pitch, which ingglithat musical pitch was continuous
and that a larger interval could be divided intfinitely many smaller oneé! These
scholars made the notion of pitch as a continuoastity implicit, but it was Johannes

Kepler who first made a specific argument for thelg of harmony to be reclassified as

35 Heller-Roazen (2011, 53).
36 |bid.
37 1bid. (49).
38 |bid. (53).
39 Grant (2013, 65).
40wardhaugh notes that Kircher (1650), Rossi (16869, Neidhart (1724) divided the octave into 24
parts, Rossi (1666) and Huygens (1691) into 31spartd Sauveur (1697) into 43 parts. Wardhaugh&200
37-39).
41 1bid. (43-56).
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a continuous science and not a discrete one iRdigonice mund{1619)#2 Euler went
even further, stating that the degree of consonahae interval could also be described
as on a continuurf?. Kepler's profound reformulation of music theoryaasontinuous

discipline was a change between seeing it aritiualiivs. seeing it geometricalf{.

These views also reflect a broader epistemologitahge that gradually took
place over the seventeenth and eighteenth cent&®ogger Matthew Grant summarizes

this, stating:

While knowledge in the burgeoning field of acoustitew during the
seventeenth century, the concept of number itseleowent a fundamental
redefinition in mathematics. Whereas classical &clablastic traditions held
that number was a discrete quantity, seventeenttwgemathematicians and
philosophers experimented with procedures that vbalve them consider
number a continuous quantity—infinitely divisibletiveen whole integers.
This slow re-envisioning of the concept of numbenwhand in hand with the
reception of algebra and the development of netwiigcies such as the
guadrature of curves and the use of infinite sefibese new techniques were
simultaneously involved in new representations asital knowledge—such
as the statement of the harmonic series and thsitdi of consonance—and
also played a role in the tumultuous battles thged over matters in natural
philosophy?®

Alongside these reformulations of the conceptsumhiber and pitch, philosophers
and mathematicians questioned the nature of spatérae in general as either
continuous or discrete. The atomist tradition ofcHpus says that space is a vacuum of
empty space that is filled with small particlesvwdtter (atoms), whereas the plenist

tradition of Aristotle says that space is infinjtelivisible and always completely fufff.

42 Grant (2013, 66).

43 |bid. (70).

44 Heller-Roazen (2011, 113-140).

45 Grant (2013, 63).

46 |bid. (70-71); Heller-Roazen (2011, 131-140).
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The two founders of calculus, Leibniz and Newtoa lifferent opinions on this matter.
Leibniz accepted neither position, although heatjcke with the plenists such as
Descartes that matter could be divided infinitajle Newton explicitly rejected
plenism?’ Leibniz also firmly believed in digital binaries a way of explaining the

world, but his “binary thought was dialecticallyteimed with his principle of continuity,
founded on the premise that noticeable percepaase by degrees from phenomena that
are too minute to be registered, but that can ahets be divided into innumerable

monadic constituent<®

It is noteworthy that during this time period tHeeyboardification” of Western
musical practice was growing strong&Musica theoricavas becoming more
continuous, buimusica practicavas becoming even more discrete. In fact, by the ti
Kepler was arguing for the study of harmony to lm®mtinuous discipline in his
Harmonice mund{1619), there were already figured-bass treatisédsng general

rules for how to harmonize a melody with a keyboérd

In the eighteenth and nineteenth centuries thisadtony was borne out in the
development of acoustics amdnpsychologien thetheoricaside, and analytical models
of tonality such as scale-degree theory and duadistiepracticaside® These models

and systems of tonal analysis were highly disceetizvith many of them utilizing Arabic

47 Grant (2013, 71-72).

48 Moseley (2016, 76-77, 113).

4 Dolan (2012, 4-7).

0 Barnett (2002, 442).

51 Some of the most important theorists of acoustitkTonpsychologieluring this time perioavere
Helmholtz (1821-1894) and Stumpf (1848-1936). Sofithe most important theorists of tonal models
during this time period were Rameau (1683-1764)h&/¢1779-1839), and Riemann (1849-1919).
Christensen (2002, chaps. 9, 24, 25).
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and Roman numerals for labeling scale degreesyaite and chords in a variety of
ways>? Another example of a highly discretized systeradntrapuntal theory is Fux’s
species counterpoint as outlineddnadus ad Parnassufd725), which, aside from
explicitly mentioning discrete “steps” in the titidevelops the five species of
counterpoint step by step with strict ruléS.oday, the discrete bias from these methods
lives on since both species counterpoint and Romsmeral analysis are hallmarks of

contemporary Western music-theory instruction.

There were ways, though, in which tieoricaandpracticatraditions informed
each other and were in dialogue with each othanduhis time period. Even though the
models for tonality were based on discrete primspthey depended on discoveries made
by thetheoricatradition using continuous mathematics. For exanfpemeau and
Capellen both based their theories of harmony erfdbndations of the acoustic
overtone serie¥! In the twentieth century, Hindemith and Schoenbengld do the
same>® Furthermore, it was logarithms (which earlier hedito the reformulation of
pitch as continuous) that led to the developmemrtopfal temperament as a standard for
musical practice in the twentieth centdfygand equal temperament allowed for

enharmonic tonal equivalengewhich in turn led to practical models for tonalitythe

52 Damschroder (2008, chap. 1).

53 Fux (1965).

54 Christensen (2002, 253, 801).

55 Hindemith (1941); Schoenberg (2010).

6 Grant (2013, 68). For a comprehensive historynirtg and temperament from the eighteenth through
the twentieth centuries, see Jorgensen (1991).

57 Proctor (1978, 132).
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musica practicdradition that are based on enharmonic equivalengeh as neo-

Riemannian theor$y?

So there are some connections betwaasica theoricandmusica practica
However, from the fourteenth through nineteenthues, the relationship between the
two traditions changed, becausesica theoricdbecame based on continuous
mathematics and the understanding of sound asncmnis waveforms, whileusica

practicawas still based on highly discrete principles.

The Twentieth Century to the Present: Further Splirtering into Two Worlds
This split has had even larger ramifications inttkentieth and twenty-first

centuries. The study of sound as a continuous phenon that developed with the
theoricatradition paved the way for the development of sbreproduction technologies
and electronic music in the late nineteenth anty éaentieth centuries, when the
widespread utilization of electricity fundamentatlyanged music and its creation as well
as receptiofl® There are many books documenting the historyeaftednic and
electroacoustic musf so | will not review that in detail here, butstimportant to note
that with electronic music new methods of contnglland sculpting sound waves led to
guestions like: What are the various componentsshgle sound and stages of its

realization? How can these components and stagembgpulated electronically? What

8 Cohn (1998); Hyer (1995).

59 Kittler (1999, 21-37); Sterne (2003).

60 Chadabe (1997); Collins, Schedel, and Wilson (2008dge (1997); Holmes (2012); Pinch and Trocco
(2002); Puckette (2007); Schrader (1982); Thébgtge7).
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is music and what is noise or “distortion?” Is nouiseal” and “authentic” if it is not

performed live by a human?

The Theremin is a good example of an early-twemienntury electronic
instrument that raised these kinds of questions.niisic produced on the Theremin is
certainly performed by a human in the sense tlegjuiency and volume oscillators are
controlled by each hand, yet it is also eerily dibedied because the sounds are being
created with electronic means and with no physmathes by the performer. Instead,
continuous hand gestures through the air conteosttund. Thus, in a sense the Theremin
is the epitome of continuousness; like the humacevib is not easily bound by discrete
“lattice sonics.®! But unlike the voice, which is a symbol of humgrind authenticity,
the Theremin symbolizes the uncanny and the dlerhaps this is because of its
generally unstable frequencies, its apparent sgparfiom the body, and its usage
representing unfamiliar, uncomfortable, and/or utida situations in film musié? In
any case, the noteworthy point here is that the@rmm is a highly-continuous electronic
instrument, and that it was largely neglected ley\Western art music tradition (after an
initial short-lived boon?® and embraced by the film music community as a $}robthe

uncanny.

When the Theremin was reaching its peak utilitiAollywood film scores in the

1950s, other types of electronic music were emgrginch asnusique concrete Paris

61 Pinch & Trocco also compare the Theremin withwtbige, noting that both are controlled with
continuous motion and produce continuous motioncPand Trocco (2002, 14).
62 Wierzbicki (2002).
63 1bid. (127-128).
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andelectronische Musilkn CologneMusique concreteas exemplified in the music of
Pierre Schaeffeutilized continuous processes significantly, matapng the speed of
sound recording®¥, and although many composersetédctronische Musikere interested
in applying discrete serial techniques to electrally-produced music, some began
utilizing the continuous manipulation of soundsaal.®> Eventually, a large new branch
of music was developed using electronic technigues as analog synthesis. One
particularly famous and important analog synthesizas the Moog synthesizer.
Although the instrument was named after Robert Mbeghad many collaborators when
designing it in the 1960s. These collaborators etsthat the synthesizer was easily
capable of both continuous and discrete proceasesthat there were both continuous
and discrete interfaces on the instrument. For @@mVendy Carlos urged Moog to
include continuous pitch controls, and Herb Deutsd\ocated for him to include a

keyboard®

Many who were working on experimental electronimpositions at the time
opposed the use of the keyboard interface, but MoabDeutsch recognized how
important it was to the marketing of the instrun®nf the instrument was to have
general appeal, consumers would have to see sargdtiay recognize and are familiar
with, which was the completely discrete keyboardc@ding to Pinch and Trocco in

their historical book on the subject, the inclusadrthe keyboard interface was a huge

64 Schrader (1982, 15).
55 Holmes (2012, 64-76).
86 Pinch and Trocco (2002, 57-60).
67 |bid. (60—62).
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part of why the Moog synthesizer succeeded anddheetitor, Buchla’s box, did nét.
Moog himself also recognized the creative potemtidhe discrete keyboard interface for
doing more than just producing one stable pitchnsmme ways his synthesizer was
more like a reinvention of a pre-existing prodtfdBuchla’s instrument encouraged the
use of continuous musical processes more than Mpagd it was favored by avant-

garde composers for its precision and complexity,itovas not as versatifé.

The best of the original Buchla box and Moog sysitters were combined in the
Minimoog (first sold in 1970), which was extremg@lgpular and influentiaf® This
instrument utilized both Buchla’s invention of thequencer, and Moog'’s patented
invention of the low-pass filter that gave his imstents their unique souriéiThe
Minimoog also included both a pitch wheel and a aotation wheel to the left of the
keyboard (which has become the standard in almlosgrethesizers to this day), and in
later versions on/off switches for glide and de€ayith its combination of continuous
and discrete interfaces and abilities, the Minimsega precedent for contemporary
popular music and EDM in particular, which utilizesth continuous and discrete
musical processes in very important ways, as showlme previous two chapters. Thanks

to the Minimoog, the world of electronic music dooed to grow, and since the 1970s, it

58 |bid. (309-311).
59 |bid. (60). The creative potential of the keyboamgrface beyond producing individual pitcheslsa
highlighted in Dolan (2012); Moseley (2016).
70 Pinch and Trocco (2002, 44-47).
™ bid. (214).
21bid. (42, 64-65).
1bid. (229).
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has not only been used for artistic compositiomfop@med in concert halls, but also in

popular songs performed at clubs and festi{/als.

All of these developments in electronic music héner origins in thenusica
theoricatradition, which recognized the continuous natursannd in the preceding
centuries. Contrastingly, theusica practicdradition for the most part continued to
increase its levels of discrete “keyboardificatidor music performance, composition,
and analysis in the twentieth century. This traditieached a formalist peak when both
the composition and analysis of atonal and serigdimmbecame based on the principles
that would eventually be articulated in pitch-classtheory. This system is based on the
breaking down of traditional tonal hierarchies gsihe twelve unique “pitch-classes” of
the equally-tempered chromatic scale in special@adbinations and permutations. In
the first half of the twentieth century, the “sedoviennese school” forged the path with
free atonal works and then twelve-tone pieces,thed in the second half of the century
Pierre Boulez in Europe and Milton Babbitt in Anoariadded new complexities to

serialist compositior®

When electronic and electroacoustic music thatrpm@ted the significant use of
continuous processes was becoming more widespmehé L970s thanks to synthesizers,
the field of music theory was also burgeoning intNé&merica. In 1977 the Society for

Music Theory (SMT) was founded, establishing mulsenry as an independent

74 For a history of how electronic music was firstarporated into mainstream popular music, see Brend
(2012).

> There were many other important serialist commeécourse. For a detailed history of set thesrga
analytical tool for atonal music, see Schuijer @00
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discipline from musicology that focused on the gsial of scores using discrete
techniques like set theory and Schenkerian analy3ise development of this field in
North America is in large part due to the work diieA Forte, who also authored the
seminal bookrhe Structure of Atonal Mus{¢973) that explicates much of the pitch-

class set theory still used in post-tonal analyxigsy.

This discipline has largely separated itself frdec&onic music, so that two
different worlds have emerged. Theories of eledtramusic and of continuous processes
have mostly been left to composers and not musiaritts, and the discipline of music
theory in North America has marginalized this sahslip, as evidenced by the content
of “flagship” journals in the field! Subsequently, in many contemporary music theory
departments, continuous aspects of music theoch(as the mathematics involved in

acoustics and continuous transformations of soua@sglownplayed if taught at all.

The two worlds are grounded in different ontologaad epistemological
frameworks. In scholarship on the composition amalysis of electronic music, sound is
perceived as fundamentally continuous. The basidsuthe periodic sound wave, which
can repeat indefinitely, and continuous transforomat of sounds (continuous processes)
are readily recognized as a normal aspect of th@anin this framework, the discrete
segmentation of sounds into notes, rhythms, loapd,samples is perceived as a

“chopping up” of something continuous. Butler'smigraphic work with EDM

¢ In the same year, the IRCAM institute for electcomusic was founded. Born has shown how IRCAM
institutionalized avant-garde electronic music, aod/ the IRCAM school of composers utilized “timbra
transitions” and “continuous mutations of timbrBdrn (1995, 194-202, 235-251).

"7 Duinker and Gauvin's corpus study shows that edeit music has been discussed very rarely in music
theory journals and textbooks. Duinker and Gaug2bil{, paras. 6.6, 9.6).
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musicians shows that they perceive sound this a&p continuous phenomenon that

“runs” on its own until it is “played with®

Contrastingly, most traditional scholarship in thecipline of music theory and
analysis is grounded in an ontology and epistempobtdgliscreteness. From this
perspective, sound and music is fundamentally §aobndarily or by choice) divided
into discrete units such as pitches and rhythmiigesthat can be grouped together to
form scales, melodies, harmonies, measures, motivesies, etc. The scores that
represent music in this way through staff notatiom also divided according to different
instruments and “timbre classe$.A typical analysis within this ontological framerko
could discuss the function of “the quarter-notenBhe first violin in m. 4.” This makes

four discrete classifications, and exemplifiesidatsonics as Wishart describe®it.

The cultural foundations for these two separatddgaran be seen in two
different narrative trajectories for music that ei@ostulated in the mid-twentieth
century. Speaking of the inordinate number of nesspbilities with electronics, the
musicologist H. H. Stuckenschmidt (1901-88) cabésttronic music the “Third Stage in
the aesthetic history of music” after vocal andrimsiental musié! In 1955 he said
“Music has developed further and further away fitsthuman origins; now, at what we
define as its Third Stage, the Electronic, we aterashed and not without pride, to have

before us an art, totally controlled by the spfitnan, in a way not previously

8 Butler (2014, 105, 219-223).
® Wishart (1996, 8).
80 |bid.
81 Holmes (2012, 154).
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imaginable.®2 This historical narrative is interesting becausmntrasts with an
alternative story of musical “evolution” put forweain the twentieth century by Donald
Tovey and others, which chronicles the developraeadtdissolution of tonality,
culminating with serialist musf& The contrast in teleological views here reflebts t

polarization between the two worlds | have beenudising.

However, it is also important to note that in theltwentieth century electronics
and electronic music became less and less sepdratedliscreteness, at least in terms of
its technical means of production. The developnoécomputers and their inherent
digitalization meant that electronic music coulsioabe digitized, as is the case with
digital synthesizers and MIDI instrumefifsSo the mapping between electronic vs.
acoustic and the continuous vs. discrete binafgriffom perfect. In this context it is
interesting to note that much of the pitch-clagdiseory we use and teach today was
initially formulated for computer-aided analysistie 19608° This is why the language
of set theory is like that of a computer progranthwpecific “operations” that transform

one set into another.

Nevertheless, unlike in traditional North Americqansic theory and analysis, in
the performance, composition, and theory of eleitrmusic, even if it is digital,
continuous processes are not ignored and alsceratas an “issue” that needs to be

explained. They are other options for musical psees that provide more variety and

82 | bid.
83 Hyer (2002, 745-746).
84 Holmes (2012, 269-346); Théberge (1997).
85 Schuijer (2008, 236—250).
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different aesthetic possibilities than discretecpsses like clear melodies and rhythms.
The representation and understanding of continpousesses geometrically (which will
be explored further in the next chapter) is a ndqaa of compositional and analytical
practice for electronic music. In the music-theagrld, however, geometric shapes have
been used far more often to represent abstractections between discrete nodes of

pitches or rhythms, rather than real sounding cotimes between the nod&s.

Breaking Down the Barrier between Continuous and Dicrete Thinking
In some ways this splitting of worlds is similarttee momentous divide in

physics between quantum mechanics and generaligiaivhich also took place in the
twentieth centur{’ The former views the world and its processes sarélie and
guantized, while the latter describes the worldtiomously, existing in a space-time
continuum. These contrasting theories are the ddsecgs of atomism and plenism,
respectively. In fact, this dichotomy between diserand continuous ways of thinking
has been hypostatized in many forms throughoubtyisincluding the terms digital and

analog.

In the last few decades the binary between digitdl analog sounds has been
cemented in the minds of audio engineers, produBas, and the like. Although the
etymology of the terms suggests that somethinghwisi€analog” is an analogy for the
real based on our sensory perceptions of it, inenotdmes digital sound has come to be

associated with a mere approximation of the antidlagks to Lacan, Kittler, and Sterffe.

86 Cohn (1996); Lewin (1987); Toussaint (2016); Ty (2011).
87 Petkov (2007).
88 Moseley (2016, 84).
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For example, digital synthesizers can only appratérhe true sine waves that analog
synthesizers (such as the Moog) can cr&stdere is still a debate, however, about
whether the stimuli in the world are digital and perception of it is analog, or the world

is analog and our perception of it is digitally gtiaed®°

What | am trying to suggest is that music theodatohas positioned itself firmly
in one camp of the dichotomy, viewing the musicatla as fundamentally comprising
discrete units. Instead our discipline should l@ntathe best of both camps, and
utilizing both discrete and continuous analytieaniques to discuss both discrete and

continuous processes in not just acoustic butesdronic music in all its forms.

However, at the same time as | am upholding tldeatomy, | also want to break
it down and emphasize that it all comes down tecgmion. If one views the world
through the lens of atomism, then everything inicyws/en pitch slides on a string
instrument, will be considered to be not only mageof individual parts but also
constituting one individual part of a larger whaln the other hand, anything, even the
turning on and off of a light switch or the sudageunding of a short musical note, can be

viewed as continuous at some infinitesimal leveldwse it takes place in time, and the

89 Digital audio is predominant in the industry todayt some EDM artists still have a preferencevenea
fetish for the analog rather than the digital, luseait is viewed as more authentic. This is eviddrin
Deadmau5’s masterclass when he uses digital institarior most background instruments but for
important featured sounds he highly prizes theimaigy of techniques created through continuougions
involving knobs and sliders on an analog syntheskeowing that the sounds cannot be replicatedrby
digital synthesizer is important for him. “MasteaS$ | Deadmau5 Teaches Electronic Music Production”
(20186, lesson 8).

% Moseley (2016, 70).

177



process only seems to happen instantaneously kewaudo not live our lives in slow

motion.

This apparent paradox is explained nicely with Helerg’s “uncertainty
principle” in quantum physics, which states thag*position and momentum of a
particle cannot both simultaneously be known eydéfi Viewing the world with
everything as discrete and atomistic is akin ty émlowing the position of something,
whereas viewing the world with everything as comdias is akin to only knowing the
momentum of something, and not its exact positi@tause things would be always

moving in the continuum.

Every day we subconsciously make decisions aboighngrocedures/processes
to interpret in discrete, separated parts, andhvhiocedures/processes to interpret in
one continuous whole. Some musical processes atk mare likely to be perceived as
continuous or discrete than others, and thereferaichotomy is worth upholding, as |
am doing for my analytical methods in this diss@sta However, the perception can be
influenced by a variety of factors, including th@lpsophical viewpoint of the perceiver,
the visual representation of the sounds, and tleefates and technologies we may
interact with in order to create the sounds artdriso then?? It becomes confusing
when musical processes that sound discrete carebted with continuous gestures like
physical or virtual swipes or slides, and proceslsassound continuous can be created

with discrete methods like turning an on/off switmhtyping integers into a computer.

91 Wwishart (1996, 54).
92 Latour (1987).
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Furthermore, it is important to recognize that ¢hare many musical processes which are
difficult to clearly interpret as either discreteamntinuous, and this is especially relevant
for electronic music, as evidenced by the discussiomicro-rhythm in the previous

chapter.

Electronic music that is produced digitatBvealsthese truths because in that
world, as producers know, there is an easy backfantid flow between arithmetic
(which was part of the discrete multitudes in tlee®ian quadrivium) and geometry
(which was part of the continuous magnitudes inBbethian quadrivium). In digital
music, integers easily convert into lines or curald vice versa. In this world, arithmetic
and geometry produce the same sonic results anefohe can be thought of as the same
thing. Mosely breaks down the binary between digited analog through what he calls
“digital analogies,?® and in the same way | am attempting to break dinerbinary
between discrete and continuous by showing theOM there are important musical
techniques that are clearly discrete, clearly eaus, and those that are neither, falling

somewhere in the discrete—continuous continuum.

Conclusion
Why do we as music theorists often ignore contisymaocesses in analysis and

view music as fundamentally discrete? As outlineodva, there are many historical and

cultural reasons for this, and those who are tchineslectronic music production do not

93 “Caught between these seemingly unanswerableigoestve find ourselves bound once more by the
binary logic of either-or. Thinking in terms of digl analogies, however, we might apprehend digjtaly
sliding it along a continuum that registers its apdiorical, musical, and mathematical meaning, whiith
in turn reveal how digital processes can elucitlaeechniques by which analogies are materialized,
embodied, and collated.” Moseley (2016, 70).
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ignore continuous processes as much or actuallysfon them. However, there are also
psychological reasons why we have a tendency wwrégoontinuous processes and
discretize everything in musical analysis. Thisaoding section attempts to answer
three questions: 1) Why are we as humans so inctmée discrete when thinking about,
aurally processing, and analyzing music? 2) Whiiissa problem for music analysis,
especially of electronic music that significanthflimes continuous processes? 3) How do

we fix this problem?

Continuous processes are intuitively understoodalig when represented with
geometric lines and shapes that have no breaksredtsteps. However, some techniques
that | am calling continuous may be more naturallyally perceived as continuous than
others. Pitch is not inherently divided up intocdete intervals, but our human brains
naturally divide the infinite variety of frequensieto categories of discrete pitches. We
group frequencies that are very close to each @érin the same “critical band”) into
one category that we call one pifétiTan, Pfordresher and Harré put it this way:
“Frequency is a continuous variable, with an irtBmumber of possible values, and so it
would be inefficient for our auditory system topead selectively to every possible
value. So instead, it seems that our auditory sysésponds similarly (e.g., with a

similar cochlear response) to frequencies in ciys&imity to each other®

We have also created systems out of these divisindsncorporated them into

both musical theory and practice. There is no sysikepitch divisions that is inherently

9 Tan, Pfordresher, and Harré (2018, 31).
9 |bid.
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“truer” or “more accurate” than others. It is triliat the harmonic partials of a
fundamental frequency can be used to create assdrietervals that is “natural” because
the overtones are integer multiples of the fundaaieand this is the basis of just
intonation®® However, there are many different systems of nalisiming, each of which
has been devised by humans through the imposifidisorete theory onto sounéfs.
Ethnomusicology has shown that there are a muétinfdnusical scales that are seen as
“natural” in different parts of the world, eachwhich divides larger intervals into
smaller ones in a discrete manf&This makes it all the more interesting that some
people develop absolute pitch associated with 8péchroma” that correspond to the

equally-tempered chromatic scale used in Westesiaxand music theors?.

The continuum of frequency, measured in hertz @&s/pler second), can also be
used to link the concepts of rhythm, pitch, andotien Perceptually, rhythms turn into
pitch around 20 hz (cycles per second), and pitofstinto timbre around 4,000 H2°
This means that when we hear a continuous inctiedsequency from 0 hz to 5,000 hz,
even though it could be framed theoretically as @am#@inuous acceleration, it would be
perceived by a human as two separate continuoeggses: first an acceleration into

seemingly “infinite” tempo, then a pitch ascenbiat seemingly “infinitely high” pitch.

% Jorgensen (1991, 10); Rasch (2002, 198-201).
97 For a fuller explanation of different tuning sysiethroughout history, see Jorgensen (1991); Rasch
(2002).
% There is a long history of describing the scafeganious non-Western nations in ethnomusicology,
dating back to Ellis (1885). Recently, Justus & s$fiert compiled a list of tonal systems and scales of
various regions of the world. Justus and Hutsleng 13).
9 Tan, Pfordresher, and Harré (2018, 86-87).
100 Above a certain frequency threshold (about 4,0f)0A® cannot perceive differences in “pitch,” but
“frequency information above this threshold carvbey important in our perception of timbre.” Wishar
(1996, 53-54).
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Many electronic pieces explore the boundaries batvikee separate concepts of rhythm,
pitch, and timbre through continuous proceg8&$hese relationships are not intuitive to
us, however; they are not easy to understandetisger to separate things into categories,

as we usually do in music analysis.

On a smaller scale, in order for a pitch to be @Bl as changing continuously,
the frequency must change by a certain numberquialéy-tempered) semitones per
second, and this is the “glissando threshold” e briefly discussed in the previous
chaptert®? If the pitch does not change enough, or changesguikly, then the process

will not be perceived as continuous. In the lattese a discrete process will be perceived.

What about other continuous processes involvingigés to volume, timbre,
spatialization (e.g. panning), or attack lengtidatation? The neuroscientist Aniruddh
Patel, who researches the similarities and difieeenn how human brains perceive
music vs. speech, writes that pitch changes inerarsil timbre changes in speech are
more easily discretized and placed into differextegories than volume changes, which
are more easily perceived as continuous (to sayimgpof spatial processes like
panning)® It makes sense intuitively that volume changesvawee easily perceived as
continuous because their method of production Usutlizes a very fine scale of

increments. Within one sound layer with a distircibre, crescendos and decrescendos

101 Probably the most famous of thes&@ntakteby Stockhausen (1958).

102 Based on the information from several empiricatigs, Hart et al. define the glissando thresheldha

= 0.16/T, where g is the minimum number of semitones peorsé that need to be moved in order for the
pitch movement to be considered a glissando, aisdfe timespan of the glissando in seconds. Hart,
Collier, and Cohen (1990, 32).

103 patel (2008, 86).
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that gradually change volume in small incremengsnanch more common in music, and

especially EDM, than obvious shifts like “terraaghamics.”

Patel also states that there is a debate amonggsgists today about whether
rhythm is naturally discretized into “rhythmic cas” like pitch is%* This fits with my
discussion of the accelerations and deceleratieasdhin the previous chapters, since
most are perceived as truly continuous but someeneeived as discrete at a fine level.
In other words, rhythm and tempo changes can somstbe “predictable” in their rate
of change because our brains can perceive theggateliscrete steps, whereas other
times the changes are at too fine a level to lBFpneted as separate events and we
perceive them together as one process using Gpstalhology. Even in accelerations
that are perceived as continuous however, thedamilse can discretely switch to a
rhythmic value that was twice as long as bef8t&or example, in “Fn Pig” (discussed
in chapter 2) the original tactus pulse eventuadlgame an eighth-note subdivision in the

middle of a continuous acceleration.

Changes to other parameters that can be altefeDM such as attack length or
articulation can also be difficult to discuss abeii clearly discrete or continuous. For
example, the topics of “onset detection,” wheréaitack” is, how long it is according to

both humans and computers, and what changes tk &tagth mean, have been explored

104 |hid. (124).
105 ondon (2012, 30-46).
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in musical-scientific research and these questi@hsinder the category of micro-rhythm

that is at the middle of the continuum betweenréigcand continuou$®

In fact, even though some musical parameters are gasily perceived as
continuous than others, with electronic technolibgy possible to conceive of changes in
any parameter as discrete or continuous if theyrerg@e that way obviously enough. |
hope to have shown this with many examples in thgipus chapters. As stated at the
end of the previous section, in digital music thiegers used in arithmetic easily convert
into the lines and curves used in geometry. Need&#s, our tendency to discretize and

categorize musical processes remains strong dowr tmnate psychology.

It is this psychological tendency that led to stadtation in the Middle Ages, to
keyboardification and our lattice-based analytgyatems in the seventeenth—nineteenth
centuries, and to computerization in the twentegthtury. Even in the nineteenth century
the relationship between the discretization of mspecifically pitch) through our
bodies (our brains and our ears) and the keybaeatldn of musical culture was clear to

some thinkers. As Mosely writes:

For Ernst Kapp, in whose philosophy of technololyyomls and media were
apprehensible as prosthetic projections of thepsptogical origins,
Helmholtz’'s anatomical explanation of music’s Pgbiean mysteries
revealed thathe key to the form and function of the modern @iaad been
held all along as a secret within the innermosiesses of the ealf
Helmholtz were right, music would prove to be adeid arithmetic exercise
of the body rather than the sdfi.

106 Brgvig-Hanssen and Danielsen (2016); Danielseti{@GGifford and Brown (2008).
107 Moseley (2016, 111). Emphasis mine.
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The last part of this quotation is noteworthy besgathe distinction between
arithmetic and geometry is similar to the distiontbetween discrete and continuous
mathematics, and as shown in the history sectionglihese concepts were linked. It
also draws a distinction between Helmholtz and hibwvhose famous definition of
music was “a hidden arithmetic exercise of the setich is unaware of its own
counting.’%8 Perhaps somewhat humorously, a parallel distinatan be made between
Helmholtz, who trusted the body completely, anchBgbras, who (according to Heller-
Roazen in the first sentence of the first chaptén®book), “knew not to trust his
ears.109

The cognitive discretization that | have been distg can be problematic
however, because it easily leads to a hegemomttofd-based systems that creates a
significant problem for the analysis of continuenssical processes, which have
important roles in many styles of music. Latticsetsyns cannot easily explain how
continuous processes work by breaking them dovwentheir components. According to
our analytical system built on staff notation, thes no difference between a glissando in
the voice and a glissando on the keyboard. Usimdattice-based system, we cannot
make sense of pitch rising so fast that it bredlksf aur categories by fluidly moving in
between them. The only way that our discrete m@idtem can describe this is as a

movement between two nodes.

108 Rehding et al. (2017, 222).
109 Heller-Roazen (2011, 11).
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It is difficult to process things that are conshachanging except as one
continuous gesture moving from point A to pointf8r example, a pitch slide — whether
it is a portamento used in a Mahler symphony ot gfaa riser in an EDM buildup — is
easily understood as a single continuous gestemguse of Gestalt principles and the
brain’s natural tendency of chunking and “recodiig.This leads us to making sense of
continuous movement between discrete nodes arallytiwith geometry (which will be

the focus of the next chapter).

Yet even though continuous processes are easilgrsiosd geometrically, they
are uncomfortable to experience in any aspecftebkcause when things are constantly
in motion there are no points of rest or stabilyeyer notes that “the mind is constantly
striving toward completeness and stability,” anat tinere is a “tendency of the mind
toward regularity and simplicity of organizatiolt¥ When you are in the middle of a
period of continuous change or movement, theré&e&nhmo clear end goal in sight or no
indication of when you will arrive at a goal. Walkj step-by-step on the ground is much
more comfortable than free-flying through the diesjumping out of a plane.
Adrenaline is a powerful hormone, however, and n@egple seek out the thrill of
skydiving to get an adrenaline rush. The oscillabetween being comfortable and
uncomfortable, stable and unstable in varying degie an important part of life, and this

is mirrored in all kinds of music. In EDM, continus processes significantly contribute

110 Bregman (1990, 133-136); Miller (1956, 93-95).
1 Meyer (1956, 87).
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to this oscillation (as will be discussed more lagter 6), for example in risers that lead

to beat drops.

Understanding various historical, philosophicall @sychological perspectives
on continuous musical processes (such as the baekave been discussed in this
chapter) can encourage us to move beyond the thduiges and recognize why
continuous processes are an important part of wsikonds of music, especially
electronic music. Part of how we fix the problentltd discrete bias in music analysis is
by making sure that musical theories and pracacesnutually informed. By
recognizing that both discrete and continuous m®ee play significant roles in EDM
(the focus of chapter 6) and applying analyticaltsuch as geometric graphs (the focus
of chapter 5), this dissertation attempts to overeart of the discrete bias in music
theory and work towards the balance between desemed continuous methodologies that

Wishart called for in the block quotation that stdrthis chapter.
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Chapter 5 — Geometric Shapes of Continuous Processes
Music is inherently processual. It exists in tinmel @ften has multiple processes

going on at the same time with different rateshange, such as short processes within a
measure and long processes that take place duriagtée piecé.Butler says that
compared with other styles of music, EDM has aghtned emphasis on process,”
especially with regards to the construction of mé@ne important type of process in
EDM is what Spicer has termed “(ac)cumulative férwhere instruments are added one
by one into the texture, building up stratifiedéay. This is an example of a discrete
process, but as has been shown in the previousethay this dissertation, continuous
processes are important in EDM as well. They candeel as parts of long “risers” or as
short “effects” that have varying degrees of saleras shown in chapters 2 and 3.
Another interesting way to discuss continuous psses and their aesthetic impact is

throughshapes

Thinking about music visually and geometricallylwiarious shapes has been an
important part of music theory throughout histafypwever, most of the visual
representations have focused on connections betiserete nodes of pitches, chords,
or keys, since music theory has a bias toward id@eate as discussed in chapter 4. Julian
Hook provides a useful historical overview of thesmial representations in his paper

“Hearing with our Eyes: The Geometry of Tonal Spate

! These ideas have manifest themselves in many iwagssic theory throughout history. For example, in
Schenkerian theory, a  descent can take place within a measure and aéycan entire piece.
2 Butler (2006, 111, 201).
3 Hook (2002).
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The use of visual depictions other than staff notator music has become even
more popular in recent decades of music-theorylactap, particularly in
transformational theory as developed by David Leanid his successors. This system is
built on discrete set theory, focusing on the refeghips or “intervals” between objects in
sets. Lewin laid the groundwork for discussing setisonly of pitches but of rhythms,
timbres, and other phenomena that can be easip{idlways most accurately or
effectively) classified into discrete categoriestransformational theory and other
discrete representations of music, the lines camgethe points in the geometric shapes
do not represent sounding musical processes, butrdy abstract notions of connection
between discrete points on a lattice. Figure 5ptaguces Figure 3 from Lewin’s
seminal 1992 article, showing how he connects tagsages in analysis because they are
isographic in shape under his system. Figure 5ePRagure 5-3 show other, more recent

examples of discrete visual models based on tramsftonal theory.

Figure 5-1: Reproduction of Figure 3 from Lewin (192)#

4 Lewin (1992, 52). This figure shows the “isogragiionnection between two passages in Wagriza's
Rheingold They are represented by the same shape in ttismsybecause the harmonies in each passage
undergo the same neo-Riemannian transformatiotieisame order.

189



Figure 5-2: Reproduction of Figure 5 from Cohn (198).°

5 Cohn (1996, 24). This figure shows Cohn’s “hypexditonic system” that combines the four hexatonic
systems of major and minor triads (on the periploépe figure). All the pitch classes used in one
hexatonic system form one of the four hexatonitectibns, shown in the middle of the figure.
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Figure 5-3: Reproduction of Figure 9.3.10 from Tymozko (2011)

Another method that uses continuous shapes tosemrabstract connections
between discrete nodes of pitch or rhythm was dgesl by Cogan & Escot in 1976 and
can be seen in Figure 5-4. Roig-Francoli calls #hispatial grid graph”It utilizes a grid
where discrete rhythms are represented horizordaltiydiscrete pitches are represented

vertically. Figure 5-5 is slightly different, witertical steps representing rhythmic

8 Tymoczko (2011, 330). This figure shows a four-givsional tesseract with sixteen nodes (verticed) th
each represent a different scale derived by lowesime of the pitch classes of the F-sharp natunadim
scale by a semitone. Tymoczko uses the tesserahbte the similarities between eight different seal
used in Shostakovich’'s F-sharp minor Prelude argli&u
" Roig-Francoli (2017, 54).
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activity but no specific measuring tool that is s@tent and thus no squares in a grid. In
both cases, these graphs still work firmly withie tdiscrete analytical tradition that
analyzes scores, but they use ascending and desgedtinuous lines to indicate
processual chandeThese kinds of graphs were later adopted by Ber{i®81), Roig-
Francoli (2008), and Mailman (2013)hese graphical methods are closer to the use of
lines and curves that | will be implementing instichapter than other methods in the
“transformation theory” tradition described abolbat they still do not describe
continuous processes in the way that | define tfagrthis dissertation in electronic

music.

8 For more examples from this book see Cogan andtE$884, chaps. 1, 3).
9 Bernard (1981, 15-23); Roig-Francoli (2008, 28Mjlman (2013, 135). Similar techniques were also
used in Berry (1976).
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Figure 5-4: Reproduction of Example 3.11 from Cogar(1984).1°

10 Cogan and Escot (1984, 246). This figure is repced from the second edition but the first editicas
published in 1976. The graph shows the phrasetateiof the Gregorian chant “Veni Creator Spiritirs”
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Figure 5-5: Reproduction of Example 3.21 from Cogaii1984):*

The graphical methods of composers such as Trevsinai come much closer to
representing continuous processes the way thisrthé®n does. In Wishart's bo@n
Sonic Arthe explains his theoretical ideas about musicused lines and curves to
specifically talk about continuous proces§ede developed a series of shapes and
symbols that he uses as graphic notation in higositions and analysé$His method
of notation separates sound objects from soundepsas. Describing this system, he says

“I have developed a number of notation conventishih are particularly useful for

three hierarchical levels. Closest to the surfadbeé bottom level, which takes one pitch in eanhlb
module as the primary pitch and graphs that pittkhe vertical scale. The middle level shows four
sections. The top level condenses the chant imigptwases, one that ascends from G to D and ohe tha
descends from D to G. In the top and middle letldsascents and descents are shown with continuous
lines.

1 1bid. (263). This figure shows the increase ancrei@se in rhythmic activity with each variation in
Bach’s “Chaconne” in D minor. The increase in rimyit activity is labeled as an acceleration and
represented with a continuously ascending line,thadiecrease in rhythmic activity is shown as a
deceleration with a continuously descending line.

12 Wishart (1996).

B bid. (96-102, 119, 124). Graphic notation has #lsen used in similar ways by many other composers
For a compilation of graphic scores by various coseps see Sauer (2009).
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dealing with continuum phenomena and unstable diconlgiects. These notation
conventions may be applied both to long-term titgorss in the timbre (or in fact in any)
field and also to the detailed, inner articulatadrbrief sound-objects?* This sets a
precedent for analyzing both long and short comtirsuprocesses and their changing
shapes, or as Wishart terms it, their “dynamic rhohpgies.*® Wishart also lists a useful
set of gestural archetypes for “first order” andc'snd order” morphologies, shown in
Figure 5-6. The former includes archetypes of ckagh as increasing, decreasing,
stable, unstable, increasing-decreasing, stablibles etc. The latter includes only three
archetypes: direct, accelerating, and deceleraiaggd on the rate of change of the first-

order morphologies.

M wishart (1996, 96).
15 |bid. (93).
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Figure 5-6: Reproduction of Figure 6.5 from Wishart(1996)6

This chapter will focus on the general shapes afinaous processes in EDM in
a manner similar to Wishart, but including concdpas differential calculus to show
how certain types of curve shapes have differdiettf than others when used for
continuous processes. These concepts will be exqalan the first section of the chapter.
The next section analyzes the shapes of continpimegsses in several excerpts,
discussing which curve types are more common thiaere for processes that change
different parameters and are different lengthsloMong this, three new guidelines for
comparing the salience of continuous processesulieed and applied to musical
examples. Guidelines 6 and 7 have to do with aicootis process’engthof time

(represented by distance on the x-axis in two-dsietal graphs), andepthof change in

16 bid. (119-120).
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parameter (represented by distance on the y-&sjleline 8 compares thiates of
changeof continuous processes (represented by the skdpees or curves, utilizing both
the axes), saying that a continuous process is sadient when its rate of change is
faster than when it is slower. For processes watt-imear shapes, this helps explain why
they become more or less salient over the courtieeoflength. The concluding section
briefly discusses the more general aesthetic irmgtins of the various shapes shown in

this chapter, and how they are applied in otheenejres of music and other arts.

| will also discuss the techniques used to crdaalifferent shapes in the
excerpts analyzed, when it is relevant to the pgeice of the music. For example, the
shapes of long continuous processes are usuadyndieied by automation curves, but the
shapes of short continuous processes that repeatligally are often determined by the
shape of the low-frequency sound wave used in LFEO$ese cases the shape of the
processes can significantly impact not only sakeieit also perceived rhythm,
articulation, and the discreteness or continuowsoéshort repeating gestures. Since | do
not have access to DAW files of the tracks | amyanirag, however, | have created my
own graphs based on how | hear the music in magtsgand also used spectrograms or
amplitude graphs when appropriate, such as foryaimg the shapes of filter sweeps or
crescendos. There may be cases where the way it iedifferent than the way the
computer “hears” it and the DAW represents it, Hrete are certain situations where |
know there is a mismatch and they will be interesto discuss as they come up. The

geometric analysis in this chapter provides anotveey of thinking about continuous
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processes and their utilization in contemporary E@ivaddition to the categories

discussed in chapters 2 and 3 and the formal fomgtihat will be discussed in chapter 6.

The Visual Representation of Continuous ProcesseA:Variety of Mathematical
Shapes

Continuous processes can be visually representéddsyand curves in two-
dimensional space, where time is on the x-axisanudher parameter such as frequency
or tempo is on the y-axis. Many continuous processe created with these
representations in DAWS, using automation curvesq@ tools as referenced in
previous chapteré&utomation curves automatically (that is, not mdlyuaut according
to pre-programmed directions) change a musicalnpeter pertaining to one sound
layer!” The parameter changed can be anything the DAWmzamipulate, leading to a

huge variety of possibilities, and of course a cosgp could add many different

automation curves to one sound layer or many stayeis.

Automation curves can be in any shape, includiggrones or ones created by
manually dragging the curve around with the mddsehey can create changes for any
sound channel(s), and for any parameter(s) or gweshold limits. The shapes that are
created, especially for continuous processes tieghraminent in the track, significantly
influence the aesthetic impact of the music. Speadlf/, the shapes of the curves affect

the rate of change for the continuous processeshanefore affect their salience.

17 For an in-depth discussion of automation curvea pyoducer, see “The Joy Of Automation” (2015).
8 As shown in this video (around 2:35), the prebapes in FL Studio (another DAW) include “smooth,”
“single curve,” “double curve,” “stairs,” “smoothadrs,” “pulse,” “wave,” and “half sine.”
https://www.youtube.com/watch?v=_FhYmrp4Tdo The Mix (2018).
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We can never know all the specific types of cunvesd since they can be
customized, however based on the rate of changevthbhear their shapes can be
discussed in general terms. Most continuous presassed in EDM behave in at least
some sense like linear, exponential, sinusoidadjgmnoidal functions. Basic graphs of
these functions and their derivatives are in Figuia—d. The derivative functions are
important because they represent the rate of ch@ngelope of their tangent lines) of

the original functions, as described in differeint@culus.

Figure 5-7a: A simple linear function and its deriative.
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Figure 5-7b: A simple sinusoidal function and its drivative.

Figure 5-7c: A simple sigmoid function and its derative.
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Figure 5-7d: The four basic types of exponential fuctions1®

Many of the general shapes used in EDM can beyaagitesented by one of the
four basic types of exponential functions (basethanizontal and vertical flipping of the
simplest exponential function). This is shown igue 5-7c¢° Although each of these
shapes could also be approximated with logaritHomctions, rational functions, or even
radical functions, | am choosing to think about shapes as varieties of exponential
functions because they contain horizontal asymgptaitel not vertical asymptotes. An
asymptote is a line that is approached more ane& iwlosely but never touched by a
curve. In musical perception, horizontal asymptotege sense as models of our
listening experiences, since it often sounds li&kime or pitch is approaching a plateau

or a threshold, when the differences in the amotiohange are becoming less and less

19 The derivatives of the increasing-acceleratingo@emtial function and the decreasing-accelerating
function are themselves. The increasing-decelaydtinction and the decreasing-decelerating funsteme
derivatives of each other.

20 Technically, according to scientific definitiorad| four of these graphs are “accelerating” becaheg
are changing their velocity. However, | find it rearseful to describe those with increasing ratehahge
as accelerating and those with decreasing ratbasfge as decelerating.
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noticeable. A vertical asymptote would not makessein musical perception, since the

X-axis represents time, and time cannot be stopped.

As shown in the graphs of Figure 5-7a and Figuvel Sinear functions have a
constant rate of change, and exponential funcilmrease or decrease their rate of
change over time (in magnitude, a.k.a. absoluteejaSinusoidal and sigmoidal
functions have their rate of change sometimes asing and sometimes decreasing.
Specifically, it increases in between peaks antkys) and decreases as the peaks and
valleys are approached. Sinusoidal curves do ridttheir highest and lowest values for
more than a moment, whereas sigmoidal curves alreash a plateau. In fact, sigmoidal
curves are bounded by two horizontal asymptoteslagy can be thought of as two
exponential curves (that are horizontally and eatty mirrored) glued together. Some
continuous processes that | describe as sigmaidhis chapter may have been created
this way, by combining two different types of expatial curves, but as discussed in
chapter 1, | may describe it as a single continywasess if | hear it as a single gesture
due to musical factors such as the beginning addhgmpoints of phrases, measures, or
hypermeasures. Sigmoid curves are sometimes ¢&ledrves,” and increasing-
accelerating exponential curves are sometimesdcalleurves.” This distinction has

long been used in biology to model two differengety of population growtH.

Some of the continuous processes | will discu€sDiM pieces can be mapped

onto common mathematical formulae more precisey tthers, but even if they are not

2! Shestopaloff (2013, 501).
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a perfect match, applying different shapes to tigeras us a better idea of how the
continuous processes that influence our hearingpandancing work, and why
composers may choose specific rates of changeaters for different parameters such

as pitch, tempo, or volume.

Some simple examples of continuous processes tnaated with different curve
types can be seen and heard in Video?5Tlhe first part of the video shows a fade-in
which is originally linear, and then altered to e similar to an increasing-
accelerating exponential curve. The second pattefideo (starting at 1:00) shows a
pitch slide of an octave three different ways: dindghen increasing-accelerating, then
increasing-decelerating. Starting at 1:51 multgpteh slides are shown in a sinusoidal
pattern, ascending and descending. At 2:04 inidheovtempo accelerations are shown in
the kick drum part, first lasting four measuresitialy two measures. The two-measure
accelerations are heard first as a linear cunes thcreasing-accelerating, then
increasing-decelerating. Finally, at 3:05 the vidbows the comprehensive list of
parameters that can be automated for one partidMi@at cello instrument. In the video
the different aesthetic effects of different cutypes and their rates of change can be
clearly heard for these basic examples. Since rddfgrent shapes can be added and
combined, for many different parameters, in marffeddnt sound layers, it is easy for
groups of continuous processes to become quite leanahen implemented in real

musical pieces. The possibilities are virtuallyitless for EDM creators.

22 This video was created Ableton Live 10, which BAW that is highly regarded in the industry.
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There are some general correlations between tiheugaypes of curves and the
parameters they alter in EDM. Linear shapes ard oosemon in general, especially for
long volume changes and filter sweép®erhaps straight lines are most common
because they are the default setting for automatioves in DAWS, or because they
feature constant change, which is easily recogtezafd can be discomforting. Even
though they are in some senses the simplest stiepsiope of the lines (the rate of
change) can be adjusted at different points inrdek to generate greater or lesser

salience for continuous processes.

Most volume changes such as fade-ins and fadeaoeitachieved with linear
automation curves (although they are easier toehbeepred as different kinds of
exponential curves, as | will discuss below). Hoarethe tremolo effect, which involves
short, repeated volume changes, is usually cremtbcan LFO generating a sinusoidal
curve shape through amplitude modulation. Tempogés: (accelerations and
decelerations) most often use increasing-accetgrattponential shapes (J-curves),
which grow more and more with time. This may beawse it has the most psychological
impact. Pitch slides come in a variety of differsh&ipes, including linear, sinusoidal, and
various types of exponential curves. They oftenoglimeach a plateau after their main
ascent or descent, and commonly slow their rathahge down before reaching it, as if
approaching a horizontal asymptote in a sigmoidale. Filter sweeps also come in a
variety of shapes that can be seen on spectrogediinsugh they are quite often linear. |

will now examine the shapes of many continuous ggses, most of which are taken

23“The Joy Of Automation” (2015).
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from tracks examined in previous chapters, withalered parameters as a guide for the

organization of the chapter.

Volume Changes
In Video 5-1 (discussed above), the automationeunedeling the volume

change was first linear, then exponential (incregsiccelerating). After the linear
process played | hovered over the automation drehow the different values for volume
in terms of decibels on each half-beat. It is ini@oir to notice here that even though the
volume of the pitch is not increasing at a constat# in terms of the decibel scale, it
actually is increasing linearly in terms of voluf@nplitude), because the decibel scale is
itself logarithmic. The decibel scale represents e hear volume changes and
“loudness” more accurately than pure amplitude ireged For this reason, it is a good

measure of “sound intensity levet”

This is important for automation curves in EDM besaeven if an artist inputs a
linear automation curve for a volume change (wlscthe most common type of curve
for the most commonly automated paramétei will be perceived logarithmically, and
basic logarithmic functions have the same genéiabes as increasing-decelerating
exponential curves. In other words, even thougida-in is actually increasing volume
with a constant rate of change, we will hear ite & change slowing over time. In the

video example of the linear fade-in, we hear tlescendo according to the decibel

24 A more formal mathematical discussion of this asdn McCall (2010, 128-130).
25 Miller (2018a); “The Joy Of Automation” (2015).
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system, where there is less and less increase éetexibel values between each eighth

note (half beat).

It is also interesting to note that the Abletond.l0 software used in the video
describes the starting point of the fade-in (thvedst possible volume setting) as
“negative infinity” decibels. What does this mealfat does a “fade-in” mean anyway?
The question may be asked, “fade-in from what?” Wtiees a fade-in actually start, and
when does a fade-out actually end? If the answehen there is no volume at all,
represented by 0 on the amplitude scale or “negatifinity” on the decibel scale, then
how is the process still ongoing? There is nothavger than 0 on the amplitude scale,
and nothing quieter than silence. But how does trdegin from a fixed, frozen place
of silence, of nothingness? Volume is definitelaebing right before or after silence is
reached, but how can the point of silence be repted as part of the continuous
process? The answers to these questions can leseafed again by asymptotes, with the
horizontal asymptote line representing silence. din@litude of the sound approaches
the line of silence, but it can never touch thag Ibecause something cannot be both

sounding and silent at the same time.

A good example of this kind of fade-in occurs fr@dm5 to 3:00 in “Turning
Point” by Deadmaub, first discussed in chaptertfis Track heavily features the bass
line, transcribed in Figure 5-8a. For most of ttaek the bass line is multi-layered with
different timbres, including a dull one with veritle if any attack/articulation, and a
harsh one with distortion and sharp attack pointshe breakdown (2:30-2:45) only the

dull bass sound is featured, with the drums drapput. The lack of clear attack points
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plus the syncopated, metrically dissonant rhythrkamnteasy for the listener to lose the
beat, a common feature of breakdown sections.dretisuing buildup section (2:45—-
3:00) the harsher bass sound fades in, creatingjue®mn of a timbre change in the

single bass layer, and then a short filter swedy@#sd before the drums reenter at the
start of the next core section. The fade-in solikdgt increases its loudness a great deal
at the beginning and then less and less as theggs@ontinues, so it could be modeled
with an increasing-decelerating exponential cuiee graph in Figure 5-8b shows my
perceptual hearing of the fade-in for “Turning R@iand it closely models an
increasing-decelerating exponential curve. Howether fade-in could easily have been

created with a linear automation curve becausewtbatd create this perceptual effect.

Figure 5-8a: Transcription of the bass line in “Tuming Point” by Deadmau5 (2007).
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Fade-in in "Turning Point"

Perceived Volume

2:45.10 2:46.98 2:48.86 2:50.74 2:52.62 02:54.5 2:56.38 2: 58.262:59.67

Figure 5-8b: A perceptual model of the fade-in oftie harsher bass sound as an
increasing-decelerating curve in “Turning Point” by Deadmau5 (2007).

Fade-out in "Space Junk"

Perceived Volume

2:28.00 2:29.86 2:31.72 2:33.58 2:35.44

Figure 5-9: A perceptual model of a fade-out as aatreasing-accelerating curve in
“Space Junk” by Wolfgang Gartner (2010).

If fade-ins are best modeled with increasing-deegilegy exponential curves, then
what kind of curve would be a beneficial mathenatinodel for how we perceive fade-

outs? One good example of a fade-out occurs fr@&@ @ 2:36 in Wolfgang Gartner’s
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“Space Junk,” first studied in chapter 3. In thase, the loudness seems to diminish only
slightly at first, and then very significantly tovds the end, as shown in the perceptual
model of Figure 5-9. This is consistent with theidel system, and can be modeled with

a decreasing-accelerating exponential curve.

It is important to remember though, that theseioous processes were most
likely inputted with linear automation curves, datthe amplitude is increasing or
decreasing linearly. For continuous volume charlgasare not strict fade-ins or fade-
outs but merely crescendos or diminuendos, itsgeedo perceive them linearly. This is
because as the graphs approach their horizontalpstes (and are far away from
silence) they approximate a straight line more @mode closely. One track that makes
this evident is Aback’s remix of “Everything is Bht” by Stoned Bultterflies (also
discussed in chapter 3), since the repeated eightune crescendos in the percussive

vocal line (heard most clearly at 2:00) can edsdyperceived as linear.

Another way that continuous volume changes are comyrused in EDM is for
the tremolo effect. This was studied in chapten3loort continuous processes, with
examples including Aback’s remix of “EverythingBsight” and “Imaginary Friends” by
Deadmaub. The tremolo effect in electronic musierseto short, repetitive crescendos
and diminuendos on a single pitch, usually gendraith an LFO creating amplitude

modulation.
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Sinusoidal curves usually provide a good represientaf how we perceive this
effect because the low-frequency sound wave us#tinFO is often a sine wave.
However, it could also be a sawtooth, trianglesquare wave, and this impacts the effect
of the continuous volume changes, especially whemdte of the tremolo effect is slow,
for example if the period of each volume wave léstsan eighth note or longéf Visual
representations of these four kinds of sound waveshown in Figure 5-10. When
joined together in repetitions, the period of ea@ve type has only an ascending and a
descending part. The triangle wave has both arias@ent and descent, while the
sawtooth wave has a linear ascent but an instamtigrsiescent, and the square wave has
instantaneous ascents and descents (represenkedertital lines). The square wave
contains only discrete processes, not continuoas,and when it is used for the tremolo
effect, only sudden volume changes are creatétimiaginary Friends,” the shape of the
volume changes is sinusoidal. This can be sedmigdntinuous curves of both the
amplitude graph and spectrogram (Figure 5-11a &ué-5-11b). Notably, the timbre of
the sounds in this section seems as if it was géeewith a sawtooth wave, not a
sinusoidal one, but the shape of the volume chafggeeerated with an LFO) is

sinusoidal.

26 For further explanation of LFOs, see chapter 3.
27If the frequency of the input signal were highbg type of wave would also affect the timbre @ th
sound because the different wave types have différ@ monic spectra, as shown in Figure 5-10.
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Figure 5-10: Reproduction of Figure 7.3 from Holmeg£2012)28

Figure 5-11a: Amplitude graph showing a sinusoidalvave shape for the tremolo
effect from 0:53-1:01 in “Imaginary Friends” by Deadmau5 (2016).

28 Holmes (2012, 208). This figure shows not onlydiféerent shapes of sound waves but also their
harmonic spectra. The sawtooth wave contains @alhirmonics, whereas the triangle and square waves
only contain the odd-numbered harmonics.
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Figure 5-11b: Spectrogram showing a sinusoidal waw&hape for the tremolo effect
from 0:53-1:01 in “Imaginary Friends” by Deadmau5 @016).

The tremolo effect usually generates rhythmic gidsa. When the volume is at
its peak, a rhythmic articulation is perceivedtha intro of “Some Chords” by
Deadmaub, the tremolo effect is used to creatdrhigt pulsations that are metrically
dissonant with the beat. Both the harmonic syngkrlavith the chords and the melodic
synth layer that fades in on the tonic use the ¢teraffect, but the period of each wave is

slightly less than one be#t.

At first, early in the piece when the high syntliading in, the rhythmic
pulsations are almost exactly aligned with the §ieag shown in Figure 5-12a. As the
high synth continues to fade in, however, it becomésaligned with the beats, creating
metrical dissonance (specifically grouping diss@edff which is particularly noticeable
from 0:30 to 0:45 and can be seen in Figure 5-TBb.misalignment is highlighted

further because there are four short continuow$ pitaves embedded within each of the

29 The length of one period of the tremolo wave isut®.455 seconds, whereas the length of a beagin
track is about 0.481 seconds.
30 Krebs (1999, 31).

212



volume waves generated by the tremolo effect. Titoh praves move between the
leading tone and the tonic of the key and eachalagtt 114 ms, around the threshold of
perception’! meaning that the pitch movement exhibits micrdnhytFurthermore, the
metrical dissonance combines with the syncopatidhe chords to obscure the beat in
this opening section of the track. Later, in thedkdown (starting at 3:45), the same
techniques used in the intro repeat, but now amddlyer is gradually added, fading in to
the texture. This new layer uses repeated octaps|m a quarter-note-triplet rhythm,
creating even more metrical dissonance. In this@gdoth discrete and continuous
aspects of the music contribute to generating aesehinstability and metric

disorientation.

In both the intro and breakdown of “Some Chordsgtmeal dissonance is created
by theshapeof the volume wave generated by the tremolo effgmcifically its
rate/speed. Generally, the shape of a wave geddrgithe tremolo effect as determined
by the wave type of its input and its rate/speadaféect not only the salience of short
continuous processes, but also the rhythm, artionlaand degree of discreteness or
continuousness for a sound layer. If the ratessdaough, it can seem as if discrete
rhythms are being clearly articulated, but if islew enough, rhythmic pulsations will
not be perceived at all because there will notreemerceived point at which a rhythmic
articulation occurs. Often the tremolo effect iediso create a sense of rhythm without

clear attack points/articulations. Sinusoidal fumts are particularly effective for the

31 London (2012, 27-29).
213



tremolo effect when it is used in this way to ceeatdull or muted sense of rhythm, since

they have smooth curves rather than straight edges.

Figure 5-12a Figure 5-12b: Amplitude graphs showinghe alignment (at 0:13-0:14)
and misalignment (at 0:36) of the rhythmic pulsatios generated by the tremolo
effect with the beat in “Some Chords” by Deadmau52010).

Rhythm and Tempo
Unlike volume changes, tempo accelerations ande@t®ns are often

exponential, meaning the tempo grows or decays rmarie significantly as time goes
on. Of the four examples of (perceived) continudwghm or tempo changes in chapter
2, three can be best modeled by exponential cuheigscovered this by listening closely
to the tracks and if necessary slowing down vesy parts to record the number of
attacks in the timespan of each beat or measureadeelerations, an increasing-

accelerating exponential growth curve (a J-cungelally models the continuous process
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best. For decelerations, however, an exponentedydeurve (a decreasing-decelerating

exponential curve) usually models it bé&st.

One track that features significant acceleratioh deceleration is “Cthulhu
Sleeps” by Deadmaub. In chapter 2 | discussed hevetare three different sound layers
from 2:00 to 3:00 in the track (the second pathefthree-part intro), two of which
accelerate at different rates and one of which nesn@onstant. The “pitched synth”
accelerates only slightly, but the “rhythmic syntiat represents the Cthulhu monster)
features significant and prominent accelerationdexkleration. A graph of the rhythmic
changes for only the “rhythmic synth” is shown iglte 5-13. This shows how the
continuous processes can be represented by expalrggoivth and exponential decéy.
During the acceleration both the tempo and theahbthange keep increasing towards
the peak tempo rather than tapering off. This alaties sense geometrically since the
derivative of the exponential growth function seif. During the deceleration the tempo
sharply decreases and the rate of change quicklynbes less negative (in a way
“increasing,” but not in terms of magnitude, aswshaon the derivative of the exponential

decay function which is the increasing-deceleraéirgonential curve).

32 With curves that model tempo, there should alsa bemponent of vertical translation added to the

equation where a positive consténs added to the right side, so that the horizomggimptote is not y=0.
This is because tempo rarely approaches 0, eslydai@DM.

33|f the acceleration and deceleration was thou§ht terms of the length between attacks gettinglien
and then larger, the continuous processes woutdfresented by their inverse shapes, first decrgasi

decelerating (exponential decay) then increasinglacating (exponential growth). | represent theitin w
growth followed by decay though, because it is nmtsiitive to hear acceleration as a “speedipg
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Acceleration and Deceleration in the
"Rhythmic Synth" in "Cthulhu Sleeps"
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Figure 5-13: The acceleration and deceleration ohe “Rhythmic Synth” in
“Cthulhu Sleeps” by Deadmau5 (2010), shown in att&s per minute.

Another track by Deadmau5 that features prominecglaration in the intro is
“Fn Pig,” also discussed in chapter 2. There | dabat the acceleration is quite salient,
and that it causes the listener to reinterpret what were quarter notes as eighth notes,
so the actual perceived tempo does not simply asaeontinuously in BPM. However,
if one assumed that each note continues to refdreserbeat, as it did in the beginning,
then the resulting acceleration can be representédjure 5-14a, and the rate of change
is represented in Figure 5-14b. These graphs afeofa mathematically perfect curves,
but they still tell us something interesting abthé shape of the tempo changes. When
looking at the graph of the tempo itself, it apgeas if the acceleration is mostly linear
with a constant rate of change. Examining the gi@phe rate of change, however, it is
evident that there is at leagimeincrease of the rate of change as the processoesti
This means that the acceleration is behaving leeat some degree like an exponential J-

curve, peaking just before the two-minute markia track, and there is some sense in
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which the shape of the continuous process is kp@eential growth. Deadmau5 may
have wanted the effect to sound primarily lineau, o slightly increase the intensity of
the process and the energy of the track towarderidebefore it falls apart with a quick

deceleration.

Acceleration in "Fn Pig"
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Figure 5-14a: Tempo acceleration in “Fn Pig” by Dedmau5 (2012).
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Rate of Change for the Acceleration
in "Fn Pig"
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Figure 5-14b: Rate of Change for the acceleratiomi“Fn Pig” by Deadmau5 (2012).

A third track that | studied in the same sectioghapter 2 is “Interferance” by
Chunda Munki. In this track, the first breakdowtsmn is signaled by the introduction
of the harsh cell-phone-interference sound effadhe pitch A3. From 1:03 to 1:18 in
the track, the rhythm of this sound seems to bémeously slowing down. In chapter 2 |
discussed how the process sounds continuous beitenieeare no drums or beat markers
So it is easy to perceptually lose the beat. Tloeldeation is actually discrete, however,
following a step-by-step process of different level “tempo.” It is interesting though,
that the deceleration can still be represented lmethe shape of exponential decay
(decreasing-decelerating), as shown in Figure &ftbcompared with Figure 5-7d. The
difference between levels of tempo is greateratikginning and becomes less toward

the end of the process. For a transcription ofgghssage see Figure 2-8a.
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Deceleration in "Interferance"
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Figure 5-15: Deceleration in the cell-phone interfi@nce sound in “Interferance” by
Chunda Munki (2017).

All three of the above tracks utilize exponensiahpes in some way for their
rhythm/tempo changes. This is noticeably diffetban the main acceleration in the
second half of Moby’s “Thousand” (first discussadcchapter 2), which tapers off
towards the peak, modeling a sigmoid curve (ani8ejuather than a J-curve. This is
shown in Figure 5-16, which has a graph createa fioy listening to the piece slowed
down overlaid with a mathematically perfect S-cuvalike with a J-curve, the rate of
change is highest in the middle part of the procasg lowest at the beginning and the

end.

Why might the shape of this process in Moby's “Téand” be different than the
others by Deadmau5 and Chunda Munki? Perhapsffieeetice in acceleration curves is
because “Thousand” is from a different time perimaighly two decades before the other
pieces. It is also in a different genre than theepthree pieces discussed here; one might

describe “Thousand” as a work in electronica whethe others are house tracks.
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However, | think the main difference is that theelerations in Moby’s piece are
simplistic and gimmicky when heard in comparisothwhe others. For example, in both
“Thousand” and “Cthulhu Sleeps” the fastest mudioal reaches over 1,000 “beats” per
minute, but in “Thousand” this is the entire padfithe track and the acceleration is
applied to the global tempo of all sound layersni@astingly, in “Cthulhu Sleeps” the
extreme acceleration is used just in this one @ectind in one sound layer that works
noticeably against the tempos of two other layeng, of which accelerates a bit and one
of which remains steady. Put together, this creat@®re complex track and a greater
effect of disorientation. Nevertheless, it is ietding to examine the different shapes
used for continuous processes in all of these $;eakd to note that none of them are

simply linear.
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Figure 5-16: Acceleration in the second half of “Thusand” by Moby (1993),
compared with a sigmoid curve.

Pitch Slides
Pitch slides come in a wide variety of shapeshassection will show with

examples from seven different tracks. As mentigorediously, the simplest shape for
continuous processes is also the most often useldhat is a straight line. For instance,
the two types of pitch slides in “Tissot” by Boligaare both linear. In chapter 2 |
discussed these as pitch slides Type A and Typa@created a form chart (Figure
2-10). Type A is a pitch slide from F4 to F5 thators over eight measures in the

highest and most prominent part of the tex@ié has a constant rate of change of 0.375

34 Recall that the lower part of the texture alsdifess ascending scoops, but these are not what | am
discussing here.
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semitones per bedt. figured this out by first writing down the pitel | could hear (in
equal temperament) at specific beat points whes clear, and then comparing the
results with the hypothetical line for the pitcidslthat would perfectly span one octave
(twelve semitones) in thirty-two beats. The resaltsost perfectly lined up, so it can be
assumed that the rate of change is constant farttiee process. A graph of pitch slide
Type A is shown in Figure 5-17a. The lighter-cotbparts of the line represent parts of
the continuous process that are not literally sougtecause the lower pitch scoops are

present instead.

| did the same work for pitch slide Type B in “Tags which moves from C4 to
(almost) C6 over only four measures. The lineariomos harder to hear in this slide
because it also fades in, so the first couple rmtedasically inaudible. Yet when one
assumes that the pitch slide starts on C4 at thmibeg (even though it is inaudible) and
moves up 1.5 semitones every beat, the pitchesipreo that after sixteen beats the next
pitch (on beat seventeen, which never comes) iS@&e the consonant target of C (the
dominant scale degree in the key of F minor) isenegached, the aesthetic effect of this
glissando is one of incompleteness. It sounds theiprocess is slowing down towards
the end and the goal will never be reached. Igtaph of pitch slide Type B (Figure
5-17b), the last part of the line, that reachesi€t a lighter color to represent the fact

that C6 is never actually reached.

35 For measuring pitch slides | use the scale of memas (rather than frequency in hertz) sincethésscale
that most easily and accurately reflects musicedgions of distance (at least for Western listendt
does reinforce discrete “keyboardification,” but tiraphs would look quite different and be moré&alift
to follow if they had frequency in hertz along thaxis.
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Pitch slide Type B not only has a much higher odtehange than Type A, but
also a different effect. Type A in fagdbesreach the consonant target pitch of F, the tonic,
and in fact it evereaksthe linear pattern in order to do so, as can ba sethe sudden
increase in steepness at the end of the graphe lfitch was to keep increasing at the
constant rate of 0.375 semitones per beat, thelash@ote would be just below F, but in
order to give the continuous process a sense opletemess, Bolivaro chose to have the

last beat, just before the start of the next secgonphasize the tonic pitch.

Pitch Slide Type A in "Tissot"
14

12

10

Pitch in Semitones Above F4

0
0:30.20 0:32.08 0:33.96 0:35.84 0:37.72 0:39.60 0:41.48 0:43.36 0:44.77

Figure 5-17a: Pitch slide type A in “Tissot” by Boivaro (2013).
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Pitch Slide Type B in "Tissot"
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Figure 5-17b: Pitch slide type B in “Tissot” by Boivaro (2013).

A different track that also features clearly linpéch slides is “Can You See” by
Paris & Simo feat. Errol Reid. In the first build(u34—1:04), the pitch rises two octaves
from G#4 to G#6. This is shown in the linear graplrigure 5-18. As with pitch slide
Type A in “Tissot,” the rate of change is constan®.375 semitones per beat, but as with
pitch slide Type B in “Tissot,” the goal pitch isver reached. In this case, it is because
the pitch slide is not present for the last twotbdefore the beat drop at the start of the
next core; it has been replaced with a vocal chés i a common technique in EDM that
| will discuss further in the next chapter, but faw it is interesting to note that in
“Tissot” there is no vocal cue, so the last bedhefinstrumental part that reaches the
tonic in pitch slide Type A fulfills the anacrusfienction instead. In “Can You See” a
linear pitch slide also occurs in other placeshmtrack, most noticeably in the last part

of the final core (3:34-3:49) when it ascends fiG#b to G#6 and in the first part of the
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outro (3:49-4:19) when it descends from G#6 to G#ds all takes place with the same

rate of change (although it is negative insteapasitive for the descent).

Pitch Slide in "Can You See"
30

25
20
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Pitch in Semitones Above G#4
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Figure 5-18: Pitch slide in “Can you See” by Parig& Simo feat. Errol Reid (2015).
Another common feature of pitch slides is what seéke a plateau at the top
and/or bottom of the slide. The highest and lowestts can serve as goals that are
emphasized in various ways, including being hetdafsignificant length of time. The
timbre of the pitch-slide layer can also be kepttfi@ next section and become part of a
discrete melodic or harmonic progression. The atiogrand descending parts of the
process that lead toward or away from the plat@abe linear, exponential like a J-
curve, or sigmoidal like an S-curve. In “Space JunkWolfgang Gartner, which served
as an initial example of short continuous processeblapter 3, there are obvious pitch
waves in the buildup section that have a span afcteive (for example at 2:58 and 3:13).
Some of these are represented very well in thetiggam because they are isolated with

nothing else going on in the texture. A close-uphefspectrogram at 2:58 is shown in
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Figure 5-19, and it shows that there is a plateabe middle of the wave, with
exponential growth to the plateau and exponengeaayg from it. For such a short
continuous process, it would be difficult to hdae tifference between exponential
shapes and other kinds, but it is possible thastiag@es used here are more impactful,
and perhaps more shocking, for this short gestecause it has seemingly more sudden

growth and decay than a linear slide would have.

Figure 5-19: A short pitch wave represented by expeential growth and decay
curves with a plateau in the middle at 2:58, in théuildup section of “Space Junk”
by Wolfgang Gartner (2010).
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Figure 5-20a: Quasi-sigmoidal pitch slides in thentro (parts 2 and 3) of “Zero-

Day” by Judah (2017).
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Figure 5-20b: Rate of change for pitch in the Intro(parts 2 and 3) of “Zero-Day” by

Judah (2017). This shows how the previous graph babes like a sigmoid curve.

227



A much more extended use of pitch slides leadirgntbfrom plateaus occurs in
“Zero-Day” by Judah. This track was first studiecchapter 2, and it is notable for its
utilization of long pitch slides throughout almdisé entire track, as shown in the form
chart (Figure 2-11). The shapes of two of thesereded glissandos are shown in Figure
5-20a, and they are close to the shapes of twoastghcurves, one ascending and one
descending. After closely listening to the tracknjméimes in slow motion, | heard that
the rate of change is lowest (in magnitude) neaipdraks and valleys, and highest in
between them. This is also characteristic of sigialo{S-shaped) curves. A graph of the
rate of change based on how I hear the pitch siglslsown in Figure 5-20b. Even
though technically S-curves do not actually redeleaus because they are bounded by
two horizontal asymptotes, the S-curves are goodetsaf these processes because it
visually looks like plateaus happen, and musicdhigre is an extended amount of time

spent at the plateau points of D4 and D6.

It is also interesting to note how the pitch slidethis track interact with
sectional and hypermetric marking points. The higlaed lowest pitches are reached a
few beats before these boundaries, and held ovesathem before they move again.
Therefore the psychological gratification of reaxchthe high and low goals, with their
constancy and lack of change, is misaligned wighgtatification of starting a new
hypermetric section. This technique is common angery important for EDM
aesthetics, as | will discuss more in the next tdragn the functions of “risers” and other

groups of continuous processes.
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Another track that has a different shape of pitatess “Everything is Bright”
(Aback Remix), which was discussed in chapter 3larefly in this chapter in the
section on volume changes. Pitch slides play amrtapt role in the eight-measure
sections of 1:30-1:45 and 3:00-3:15. In the ke@-gharp minor, | hear the tonic pitch
softly entering on beat six of this section (at219®, as shown in the graph of Figure
5-21), and then slowly ascending a ninth up to BygshThe ascent seems to happen
linearly up until the note B is reached, at whicinp the rate of change significantly
slows down moving towards D-sharp. After this stipaic scale degree is reached, a fast
and repetitive pitch wave is generated, which iases its depth very much and very

quickly as the music leads toward the next section.

Figure 5-21 shows the shape of the pitch slide f@sharp up to D-sharp. The
fact that the rate of change slows down with timesans that the process could be
represented with an increasing-decelerating exgaeurve, which is different than the
other kinds of pitch slides heard in this chaptefas. It is in some ways similar to the S-
curve in “Zero-Day” because the pitch ascendsdeskless before reaching its goal,
although it is a goal pitch in a different, lesviolis way. However, the ascent in
“Everything is Bright” does not start slowly, as &rcurve does, and this makes the two

processes have different shapes and differentteffec
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Pitch Slide in "Everything is Bright"
(Aback Remix)

Pitch in Semitones Above C#4
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Figure 5-21: An increasing-decelerating pitch sliden “Everything is Bright” (Aback
Remix) by Stoned Butterflies (2012).

Pitch Slide in "Star Guitar"
14
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Pitch in Semitones Above G#3
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Figure 5-22: A decreasing-accelerating pitch slide “Star Guitar” by The Chemical
Brothers (2008).

The next example can be represented well with eedsmg-accelerating

exponential curve. | discussed this shape eadier good model for how we perceive
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fade-outs, but it is also applicable here. Figu@&2shows the graph for the first of
several three-measure pitch slides in “Star GuitgrThe Chemical Brothers, which was
first discussed in chapter 3. The other instantési® process occur at 1:55, 3:56, 4:42,
4:57,5:42, and 5:57. It seems to have an anacrustction throughout the track, leading
up to important sectional markers, often where elments are introduced to the
texture, as is typical for a core section. The easing-accelerating shape makes the
descending pitch slide generate a sense of drogpifailing faster and faster, just like
the acceleration of gravity. This is an intenseegignce that helps the process feel
anacrustic and goal-oriented despite the more ygedioriented pitch slides being

ascending rather than descending.

The last example in this section is also by Ther@lbal Brothers, but it uses an
increasing-accelerating shape like a J-curve. ‘e Battle Weapon 9” is a complex
track that has many salient continuous process#b. ddissonant, discrete melodies and
harmonies and continuous processes create a liasimfortable sonic environment in
this piece. During the initial buildup there isextended ascending pitch slide that is
shaped like a J-curve. This can be seen cleatheispectrogram (Figure 5-23), since it
is one of only two layers in the texture from 0t29:45. The other layer is a discrete
sixteenth-note melodic motive that was first présdrat 0:15. This motive fades out

while the exponential pitch slide is taking platewe it.

The timbre of the layer that is doing the pitclidslsounds like a DJ scratching on
a turntable. The sound has many overtones, analgoshelps it be seen on the

spectrogram. It seems to fade-in to the textutberbackground, while a robotic voice
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creepily says “making calculations” (beginning &2). After the voice stops, the
scratching sound remains in the texture and beconoes exposed, rising fairly steadily
until 0:38 when the ascent begins to take off. piheh becomes extremely high very
quickly between 0:38 and 0:45, and then holdsateau for roughly two measures
while the drums are introduced to provide a digcoeintrast, before beginning to
descend again. The descent only takes eleven se¢mooh 0:49 to 1:00) whereas the
ascent lasts for over twenty seconds (from apprateiy 0:22 to 0:45). During the
descent the sixteenth-note melodic motive fadek ma@roviding a nice mirroring
effect with the previous section, albeit not a dempxact inversion. It is also interesting
that the melodic motive and the scratching turaolund (which also has a rhythm of
sixteenth notes) seem to merge together at thefttis section, as the pitch descends
again. This ties them together in the listener’'sdniFollowing this, the main section of

the piece begins at 1:00.

Figure 5-23: An increasing-accelerating exponentigpitch slide in “Electronic Battle
Weapon 9” by The Chemical Brothers (2006).
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Filter Sweeps
Filter sweeps are an important part of contempdedi that are used to

continuously add or remove high or low frequenamresound layer(s). Adding higher
frequencies to a single sound layer changes itsrérand usually creates the effect of a
crescendo as well. The shapes for filter sweepsallaepresented in spectrograms
because they are based on filtering out frequeratiese, below, or within a certain
threshold. In chapter 2 | discussed the use offifiter sweeps in the buildup sections of
“Smash” by Exodus. Figure 5-24 shows the spectrodoa the first part of buildup 1,

and it is annotated with a black line drawn over shapes of the filter sweeps for the left

speaker (on the top).

The first filter sweep used in this section is aading noise sweep that acts as
a downlifter at the start of the buildup. This teffecrease the tension level of the music
so that it can be built up again. The noise swedipéar in shape, happening quickly so
that other processes can be heard more clearlyding the increasing-accelerating filter
sweep. As the filer cutoff increases, the ratelativit does so accelerates. At first, the
timbre only slightly changes, but then from 1:341t88 it changes to become

significantly harsher and the filter sweep alsates a crescendo.

Another noise sweep that is linear occurs in “TognPoint” by Deadmaub.
Earlier in this chapter and in chapter 2 | expldihew a crescendo in the bass layer with
a harsh timbre contributes to the increasing tensidhe buildup section. There is also a

short, two-measure noise sweep that occurs justédéfie new core section. Figure 5-25
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shows that this short ascending noise sweep hasa khape, with the filter cutoff being

continuously raised at a constant rate of change.

Figure 5-24: Shapes of filter sweeps for the firgbart of buildup 1 (1:29-1:36) in
“Smash” by Exodus (2014).

Figure 5-25: A linear ascending noise sweep at tlemad of the buildup (2:56—
3:00) in “Turning Point” by Deadmau5 (2007).

Not all noise sweeps are linear however. In chaptietiscussed how many
sections of “Star Guitar” by The Chemical Brothkegin with descending noise sweeps,

and | showed a spectrogram of a section that atdodes short crescendos and
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diminuendos. A close-up of one of the descendingensweeps is shown in Figure 5-26.
This reveals that the shape is one of exponergizyl with a decreasing-decelerating
curve. Due to this shape, the beginning of the pvs@@nds more salient than the ending,

and the effect is one of a sudden and sharp degwrgventually flattens out.

Figure 5-26: A descending-decelerating noise sweepm 2:47-2:49 in “Star
Guitar” by The Chemical Brothers (2008).

In “First House” by Sebastian Davidson, linearfilsweeps are used to change
the timbre of the voice. Throughout the track,shging voice says “I've got a feeling
woo” repeatedly, but sometimes it is much more sebdhan others because of a dull
timbre created by not allowing the higher frequesa@f the voice to sound. Twice in the
span of one minute a filter sweep is used to ma&evdcal timbre more pronounced and

resonant, as shown in Figure 5-27. The first tih@3—2:30) occurs in a buildup section,
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and notably it ends four measures before the ranet gection begins at 2:39. A
crescendo takes place from 2:30 to 2:39, so thieitwo four-measure spans preceding
the drop at 2:39, different continuous processesiaed to build the energy level of the
track in different ways. The second filter sweegt tthanges the voice occurs in the core
section, from 3:07 to 3:11. In this case, the tentontinuously changes for a shorter
period of time, and at 3:11 it discretely (suddéglgcomes brighter. The white line that
continues to ascend in the spectrogram but alsonbes fainter accounts for the high-

pitched noise that is also ascending during tmeti

Figure 5-27: Linear ascending filter sweeps in “Fist House” by Sebastian Davidson
(2016).

A final example for this section nicely shows thdéierent continuous processes
and their different shapes. The spectrogram foradrilee buildup sections (from 3:01 to
3:16) in Redub’s remix of “Summer Feeling” by NaBsshown in Figure 5-28, and
annotated to show different shapes of three coaotiayrocesses. This track was
discussed in the section on filter sweeps in clightbut now | will discuss it with
respect to shapes. The section starts with a liescending noise sweep, which makes

the high frequencies fade out. This takes place approximately three measures. In the
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fourth measure of the section, ascending pitcleslgtart continuously rising over two
octaves. These pitch slides take the shape ofcaeasing-accelerating exponential
curve, ascending faster and faster towards theFandlly, two measures before the end
of the section and the start of the next corewadat (high-pass) filter continuously
removes low frequencies from the texture. This leaggdor seven beats, and then on the
last beat of the section, tension is released lamdbiv frequencies are re-introduced, not
suddenly, but quickly with a linear motion. Theukifng shape of the two filter sweeps is

a triangle, as shown in the annotated spectrogram.

Figure 5-28: Linear and exponential shapes for fikkr sweeps and pitch slides in
“Summer Feeling” (Redub’s At 5am remix) by Nafis (D13).

Guidelines 6-8 for Comparing the Salience of Contimous Processes
In chapters 2 and 3, five analytical guidelinesen@eveloped for comparing the

salience of continuous processes in contemporat.Exalience was defined as a
multifaceted concept encompassing prominence, maiidy, and significance. Chapter
1 defined a single continuous process as applyrmnly one perceived parameter and

lasting until continuous change is no longer awgibl until the next musical marking
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point happens as determined by meter or phrasetsteu Wave-shaped changes in any
parameter are generally considered to be one canisprocess that includes both an
increasing and a decreasing part. The first twdegines have to do with relative
loudness and distinctiveness, and the next twoarongroups of continuous processes
that happen at the same time being more salientitiiBvidual ones. Guideline 5 was
presented in chapter 3 and has to do with how &etiyiand consistently continuous
processes are repeated. Guidelines 6—8 have tatliothe shapes of continuous

processes.

6) A continuous process that lasts a grelgiegthof time is more salient than a
continuous process that lasts a shorter lengtima. t

7) A continuous process that has greaepthof change in its parameter is more
salient than a continuous process that changesigsneter less.

8) A continuous process that has a higher rate ofgdén magnitude) is more

salient than a continuous process with a lesserafathange (in magnitude).

Guideline 6 simply says that longer continuous psses are more salient than
shorter ones. This may seem counter-intuitive, givat short continuous processes can
be quite salient as shown in chapter 3. Generadiyever, longer ones are more
memorable and often have more of a structural faneéh EDM tracks, as will be
discussed in the next chapter. Continuous processdsaherently unstable, and this
creates musical tension (which will also be diseddsirther in the next chapter). The
longer a process lasts, the more tension is createbthus the more salient the process

becomes. Huron and Patty both write about “deldytihg resolution of something
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musically unstable as a method for increasing ten$iHuron says that “larger changes
in physiological arousal require more preparatioret” and “delay tends to magnify the
tension responsée’” Speaking specifically of buildups in tension leagtowards musical
climaxes (which long continuous processes oftetigyaate in), he adds that the
extended length of continuous processes allowenkss to “better recognize the

clangorous, disorienting, and stressful charadténeclimactic build-up.®

In “Find a Way” by Wolfgang Gartner feat. Snow TReoduct, guideline 6 is
highly useful for comparing the salience of diffigreontinuous processes. This track was
discussed in both chapters 2 and 3, where it weesdrtbat uplifters of different lengths
occur. The final buildup utilizes uplifters througlt the entire section (2:30-2:45),
leading to a climax at the start of the final cavbgereas other uplifters (for example at
1:51 and 2:06) are short and are used to highlegstimportant hypermetric downbeats
within a core section. Under guideline 6, the lang@ifters are more salient and in the

foreground of perception than the others.

Guideline 7 says that a continuous process witatgrdepthof change in its
parameter is more salient than a process withdegth. The term depth is being used
here to indicate themountof change in a musical parameter. For examplepitc
scoop goes from C4 to C5 (an octave) it will be ensalient than a scoop from C4 to C2.
Similarly, the more a crescendo changes its voluheemore salient it will be, and the

more an acceleration changes its speed, the mieatsawill be. Continuous processes

3 Huron (2006, 319-326); Patty (2009, 338-339).
37 Huron (2006, 319, 325).
38 |bid. (326).
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with greater depth have more instability than thegh less depth because they contain
more change. However, this guideline needs to heidered in conjunction with

guideline 6 in order to evaluate trete of changewhich is the basis of guideline 8.

The rate of change represents how much a continuaggss is changing its
parameter over time. It can be visually represehiethe slope of any line or curve, and
the function for the rate of change of a curvegdirst derivative. Guideline 8 combines
the previous two, saying that a continuous proeatfsa steeper slope is more salient
than one with a less steep slope. In other wordentinuous process that changes its
musical parameter significantly within a short amioof time is more salient than one
with less parameter change over the same amoum®bdr one with an equal amount of
parameter change taking a longer time. This mapssmtradictory with guideline 6,
but guideline 6 still holds as an individual assesst3® In general a pitch slide that takes
place over eight measures will be more tense dmehsghan a pitch slide that takes place
over four measures. However, the rate at whichmtb&phorical distance of parameter
change is being traversed is an important indicafttwow salient a continuous process
will be. Guideline 6 (length) is especially usefiot comparing processes with the same

depth, and guideline 7 (depth) is highly usefuldomparing processes with the same

39 Patty (2009) might argue that my guideline 8 vatiéd the “pace-tension hypothesis” which he dehunks
He says that acceleration does not necessarilglatgrwith increasing intensity (347, 366), butyonl
because in situations where deceleratiombineswith intensification in other parameters (such alsime
increasing, pitch heightening, or texture thickgfi(829), the “struggle scenario” ensues and tenisio
increased (335). In his analyses of late nineteeettiury works he combines processes of intensiica
or abatement with acceleration or decelerationméate “pacing scenarios,” whereas in most of this
dissertation | separate these into different preeg$or clarity. In the next chapter on functiosill discuss
the combinations of continuous processes moren&war it is sufficient to say that accelerationsaund
layers with repeated continuous processes inctbasate of change and therefore increase thenselief
the repeated continuous processes, so the pagerdrypothesis holds when only applied to one long
continuous process (an acceleration or decelepadioa time.
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length. Guideline 8 (rate of change) is relevantcfumparing the salience of processes

with neither the same length nor the same depth.

Note that guidelines 6-8 all have practical linmtsapplicability based on
perception. The continuous process must containgimohange so as to be perceived as
a change and as a continuous change, but it caametsuch a high rate of change that it
becomes perceived as a discrete jump rather tbantauous slide. Processes that
happen so quickly that they are almost instantaméatican still be perceived as changes
fall under the category of microrhythm as explaiimedhapter 3. This can also be
explained geometrically as shown in Figure 3-12¢eithe rate of change can be
represented by the steepness of the slope on arlmeurve. In general the more vertical
a line is the higher the rate of change is, baartnot be entirely vertical (infinite rate of
change, like a discrete jump) or entirely horizba rate of change, no continuous
process). This is why there is a continuum betwiBscrete processes and continuous

ones.

The salience of a continuous process under eatttesé three guidelines can also
be changed for repeated continuous processes watinatk, and the rate of change can
changewithin a single continuous process, so that the saliehaeontinuous process
can be altered while it is still going on. For meshapes, guideline 8 can easily be used
to compare entire continuous processes, since liaes a constant rate of change.
Continuous processes that can be representeddpestines are more salient than those
that can be represented by less steep lines. Qines types, however, change their

salience as they go on according to guideline Busiidal and sigmoidal curves, for
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example, are most salient when they are in betwesnhighest and lowest points, since
the rate of change is slow just before and afteselpoints. Also according to this
guideline, the two types of exponential curves thatelerate” (that is, the magnitude of
their rate of change increases) become more and sadient as the change to their
parameter happens faster and faster. The two tfp@gonential curves that

“decelerate” become less and less salient as d@gehto their parameter happens slower
and slower. If a linear process and an increasaugiarating process take place at the
same time, the linear process may be more saliémsi if it has a steeper slope, but
then the increasing-accelerating one could evegtbatome more salient as the

steepness of the curve increases.

Earlier in this chapter, the shape of the pitctdesfrom 1:30 to 1:45 in Aback’s
remix of “Everything is Bright” was discussed. Dwethe increasing-decelerating curve
shape (shown in Figure 5-21), the rate of chang@stown as the process goes on and
therefore the pitch slide becomes less salient.d¥ew just after the graph in Figure 5-21
ends, the long continuous pitch slide morphs iefeeated short continuous pitch waves.
These waves become taller and taller, with thedsghnd lowest pitches ascending and
descending respectively, in a wedge progressiors. Mieans that the depth of each
consecutive wave increases in a continuous pro¢ésslength of each wave only
changes slightly, if at all, so it is useful to quawe the salience of each wave with
guideline 7 and notice that each consecutive waweare salient than the previous one

because of its greater depth. Therefore, desmtstfepness of the long pitch slide
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decreasing, the overall salience level of this sdager increases as the section goes on,

leading anacrustically to the start of the nextieac

The final example for this chapter comes from “Ja@eown is back (club mix)”
by the German duo Spencer & Hill. This track camsanany short continuous processes
throughout, and their salience sometimes continyailanges. The first buildup can be
thought of in three subsections, starting at 01538, and 1:23. Figure 5-29 shows the
basic outline of the four-measure harmonic loop kizgpens twice in each of the first
two subsections. In the first part (starting at3);%he length of each note is actually
roughly a sixteenth note, and no pitch slides takee. In the second part (1:08), the
length of each chord is now about equal to an kigbte, and each chord contains a short
continuous pitch fall on every note. The third gar23) just repeats the C-sharp major
chord, now with little to no rests between eachrdhand pitch falls that have more
depth. From 0:53 to 1:23, a discrete process lkas tplace, with the chords becoming
suddenly longer and the pitch slides becoming desipeach step of the process.
According to guideline 7, the pitch slides at 1&28 more salient than the pitch slides at

0:53.

Figure 5-29: The basic outline of the four-measurlarmonic loop in the first and
second parts of the buildup in “James Brown is BackClub Mix)” by Spencer &
Hill (2012).
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From 1:23 to 1:38, an acceleration occurs in thalfpart of the buildup. It is
difficult to tell if it is a discrete acceleratiar a continuous one, but it is easily perceived
as continuous, especially towards the end. Duhiggtime, the depth of the pitch falls
continuously decreases, making each one less stimmthe last under guideline 7.
Furthermore, since each pitch fall is also becorsimgrter and shorter in length, the rate
of change is also decreasing so each one is |ksstghan the last under guideline 8. It
is likely that the same sample of the chords isdpeised for all parts of this buildup, and
that the varying depth of the pitch slides is aultesf the varying lengths of the chords.
Nonetheless, the effect created is one of not lemgthening and shortening the chords,
but also increasing and decreasing the depth gditble falls. Even though the pitch falls
are becoming less salient as the section drawglmsa, the acceleration combined with
an ascending pitch slide in the high-pitched lakat has a sci-fi “laser” effect, are more
than enough to increase the energy level of tlek tirathis buildup. The acceleration

even makes the chords so fast that their rhythmstunto a low frequency at the end.

Conclusion: The Importance of Shapes in the MusicdExperience
This chapter has shown how the various shapesntinuous processes

contribute to their roles in contemporary EDM tracklusic is experienced through the
shapes of its gestures, and the shapes of con8mrogesses influence aspects such as
their salience and how it evolves over time. Thisp &nfluence categorizations of
processes as either long or short, and clearlyetescclearly continuous, or neither. The
customizability of automation curves in DAWSs and tealities of improvised live

performances make the possibilities, and therdfeeesthetic effects of shapes,
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basically limitless. Furthermore, the shapes oticolous processes can be manually

altered for virtually any parameter that you canklof.

However, there are some general correlations betweearchetypal shape of a
continuous process and its place in the categdisesissed in chapters 2 and 3. Long
volume changes are usually linear, although theyéen perceived better in logarithmic
shapes, especially for fade-ins and fade-outs.tSotwme changes created with the
tremolo effect are usually sinusoidal because #merating wave type from the LFO is
most often a sine wave. Accelerations and dec@asatire usually in the shape of one of
the four prototypical exponential curves, for exérthbe increasing-accelerating
exponential growth curve or the decreasing-decthgy@xponential decay curve. Pitch
slides and filter sweeps take on a wide varietghapes, including linear, sigmoidal, and

exponential curves.

The types of curves discussed in this chapterlacegeeneralizable and can be
used to represent techniques other than continmmegsses in EDM. Briefly examining
some other uses of these shapes can help us latienstand their aesthetic effects in
EDM. Exponential acceleration can be seen in théopypical Schoenbergian sentence,
which divides a phrase into segments of 8, 8, 2, 4nd 2 beats respectively. This can be
thought of as exponential growth in terms of evemisduration. The first part of the
phrase has one segment and eight durations (lseaits}an be represented by the
number 1/8, then the second part 1/4, then thd pgart 1/2. Framed this way it is easy to

see that the numbers are growing exponentiallyelarg
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The exponential acceleration that takes placeSohmenbergian sentence also
models a common strategy in joke-telling. In comdahpwing how long to stay with a
particular act of humor before moving to anotheg amimportant because the audience
will get restless. Within one particular comedierse or act, new actions or lines must be
done or spoken before the audience gets boredhagdvill get bored more quickly with
each new variation of a particular scéhén example of this occurs in the mowearry
Potter and the Prisoner of Azkab&004) when Harry accidentally inflates his aunt
Marge, and the scene grows exponentially more dldsugenerate the most humorous

responsé?

Sinusoidal functions are also used in other forfrentertainment outside of
music. For example, roller coasters can often Is¢ fepresented by a sinusoidal curve.
On a roller coaster, the increase in height andehgion accompanying it before the
climactic descent that creates an adrenaline rasklate well with musical experiences
of heightening pitch or increasing volume befodimactic moment such as a beat
drop#2 The experience of listening to sinusoidal or sighabcontinuous processes in
EDM is therefore similar to the experience of goomga roller coaster, and this is in fact

what Deadmau5 describes in his masterétass.

40 Reisz and Millar discuss the importance of timimdilm editing for comedy, and specifically
recommend that when variations on the same jokeepemated, they should become shorter and funnier
each time. In one exemplary scene they also desaritacceleration in the rate of visual cuts. Reisy
Millar (2010, 81-85).

41 This scene takes place from 2:30 to the end &widieo.
https://www.youtube.com/watch?v=nBtVptlIJOBvoClanDK (2011).

42 Huron (2006, 325-326).

43 “MasterClass | Deadmau5 Teaches Electronic MusidiRtion” (2016, lesson 13, 11:02-12:00).
Deadmaub’s thoughts on this will be explored maitly fin the next chapter.
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The shapes of continuous processes are importpatigsof their utilization in
contemporary EDM tracks. Understanding the geremalature of them helps us to
understand when and why they are utilized, and th@y shape our own listening and
dancing experiences. Even if we do not know thecaie details of each continuous
process, we hear the musiicoughgeneral shapes, and the ups and downs make the
music exciting. The next chapter continues to baidhis theme, focusing on the various
formal functions of continuous processes in EDMksa especially during breakdown
and buildup sections, which have general aesthetidsorientation and tension

respectively.
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Chapter 6 — The Functions of Continuous Processes and the
Aesthetics of Breakdown and Buildup Sections

Figure 6-1: Map inside a tram at MSP airport.

Curves: please hold on. This instruction is aptiath riding the tram at MSP
airport and for experiencing EDM. Listening to aDM track is like going on a ride, and
curves in the musical shapes create instabilityithiense, but part of the pleasurable
experience. Previous chapters have shown many dgamfpcontinuous processes in
contemporary EDM, and focused on their categosialignce, and shapes. This chapter
examines the functional roles of continuous proee#s EDM tracks, and how they
contribute to an overall aesthetic and prototypeh kind of music. Continuous
processes generally take on more significant rioléson-dancing” sections of tracks,
such as breakdowns and buildups, rather than tie‘ie@e” sections. This is because
they are associated with change, instability, &edouildup or release of tension, and the
aesthetics of breakdown and buildup sections anestdibility and tension. Therefore this
chapter will focus mostly on the roles of continaquocesses in breakdowns and
buildups as markers of disorientation and transitio

The first part of the chapter will provide an oview of scholarship on form,
climax, functionality, and aesthetics for EDM imngeal, showing how this literature has

historical origins in the traditions of energetarsd music psychology that theorize
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musical tension and expectation. Previous schdfamhEDM has shown the importance
of breakdowns, buildups, and beat drops as fornaakens and sonic instructions for
dancers. However, these have not previously been linketi wimntinuous processes. It
has been shown that filter sweeps and “upward’ugestare very common in buildups,
but in this chapter | want to argue further thaigh level of continuousness, often due to
multiple salient continuous changes in many soagdrs at once, is common in
breakdown and buildup sections, and that this nantisness contributes significantly to
the aesthetics of disorientationbreakdowns and tensiam buildups.

The second part of the chapter will outline all thiéerent functions of
continuous processes in EDM tracks, including tssamon and less obvious ones.
Although continuous processes in general occur ritecgiently and with more salience
in breakdowns and buildups, they can also be atllin intros, outros, and cores. Short
continuous processes (which last two measuressy &e more frequently used in cores
than long ones. They often have an embellishingtfan that makes melodies and
rhythms sound more slippery and less stable. Thayatso orient listeners to important
points that reinforce the duple hypermeter of ECiMaious levels. For example, soft
noise sweeps in the background of the texture gftecede and follow the midway point
of cores.

The third section of the chapter will focus on tbke of continuous processes in
breakdowns. Breakdowns are defined by their thitute due to the removal of many

sound layers and often the removal of all drumsptirat outline a clear beat. The

L Butler (2006, 206-254); Peres (2016, 19-20); Zelitenriksen (2010b).
2 Peres (2016, 17-19); Solberg (2014, 67, 70).
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purposes of this sectional type are to provide denan opportunity to rest in between
cores and to make the beats and melodic “hookséranrotionally powerful when they
return. Since there are relatively few sounds dtehao drum parts, listeners often lose
their place in the groove and cognitively or phg#licdisengage with the music during
this time® Confusion and disorientation ensues, often duedtical dissonance as
shown by Butlef, but also often due to continuous processes cgeatatability that is
highlighted due to the lack of discrete drum beatseference points.

The fourth part of the chapter will focus on thethetics of buildups and show
how continuous processes combine with discrete tineeate increasing tension in
these sections. Buildup sections signal to dartbetshere will be a new core section
upcoming. They allow listeners time to get readgdoce with full energy again by
mentally and physically reorienting themselvedi® beat. The continuous processes in
buildups lead to increased tension that is paat mfototypical three-step formula of a
continuous build, then a sudden drop off and a thes an instantaneous climactic
“drop” at the hypermetric downbeat and the stad obre section. The continuous build
usually features ascending pitches and/or largeceralos, collectively known as a riser.

Since risers in buildups are psychologically linketh climactic drops, they are
highly salient in the EDM experience. This is tlasis for the final guideline for
comparing the salience of continuous processedetine 9, which states that a
continuous process is more salient if it immediafellows or precedes a structurally

significant moment than if it does not. The finatson of the chapter applies this

3 Solberg and Jensenius (2016, 309).
4 Butler (2006, 138—175).
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guideline to some examples, and briefly discussesdil nine guidelines can be used

together in analysis.

The General Form and Aesthetics of EDM: EnergeticsTension, and Expectation
Existing analytical scholarship on EDM has emphaithe importance of tension

and release, heightened expectation leading tovedirdaxes, and a narrative of
disorientation followed by clarificatiohEDM tracks are based on the alternation of main
dancing sections, which have high levels of enargy groove, with non-dancing
sections that either buildup or release tensionadish lack consistent or clearly-
articulated beats. The former, dancing sectiongares, and the latter, non-dancing
sections are intros, outros, buildups, and break$éWhe non-dancing sections can still
usually be danced to because beats are often prdseost clearly articulated in multiple
drum layers, but these sections are markeddbpeing cores. They are associated with
instability and transition, and if dancing happédnsing these sections it is usually less
energetic. Core sections, which usually start wiimactic drops, are very energetic, and
they are comfortable for listeners, as opposetigaihcomfortable (tense) buildup
sections.

The important moment of the drop releases the dertbiat has been mounting in
the buildup section, which usually contains higbafient continuous processes. Butler

notes that dropping the beat is part of the impnpaocess of “disorientation followed

5 Butler (2006); Butler (2014); Eigenfeldt and P&eq2013); Hawkins (2003); Redfield and Thouin-
Savard (2017); Solberg (2014).

5 For a more detailed description of these termstaedypical form of an EDM track see chapter 1.

”In general in this chapter | use the terms “enkogyenergy level” as an alternative to “intensitgince
the latter could be confused with tension. By tensgimean the uncomfortable sense felt in listederang
buildup sections and sometimes breakdown sectidmstension created in a buildup section is reiase
the start of the next core, which is filled withansity, not tension.
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by clarification” that listeners experience, andttthe drop is “usually preceded by
manipulation of the effect$ This is noteworthy because as discussed in chapter
“effects” is one of the terms that is often usedéscribe continuous processes in
general. Drops are also highly anticipated and ebgoe because of the continuous
processes (usually risers) that precede them, acalise they are conventional in EDM.
This makes them more climactic psychologicdlly.

Many EDM scholars and producers have discusseds@sgmotional and
psychological climaxes. Solberg has empiricallydstd the psychological and physical
effects of drops in club experiences, showing tlhaps correlate with high amounts of
pleasure and body moveméhiSnoman also describes emotional responses indiste
saying that the “main body” of the track providae highest amount of pleasiteAs we
saw in chapter 1, he describes the general aestleftEDM too, saying that all dance
music “deals mostly in emotional waves, consisthguilding and dropping the
arrangement to generate an emotional state inutiierace.*? Similarly, the superstar
producer Armin van Buuren discusses listening tdvEd3 like surfing on waves of
energy. “You're waiting for the next wave and whbka wave comes, that's the drop. It's
the kick in the bass. You want to be on your baard the wave needs to take you to the
beach.®® Hawkins takes a more historical and cultural apphg describing drops as part

of the rhetoric and narrative of house mudéiBoth Solberg and Hawkins incorporate

8 Butler (2006, 246—247).

® Huron (2006, 325).

10 Solberg (2014); Solberg and Jensenius (2016).

1 Snoman (2009, 224-228).

12 |bid. (269).

B “MasterClass | Armin van Buuren Teaches Dance 8148018, lesson 17, 0:00-0:30).
4 Hawkins (2003).
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spectrograms that highlight the continuous natfiteebuildup (particularly the gradual
increase in high frequencies) and the discretéamt@neous nature of the drop, but
neither specifically address it in these terms.tBkeaps are inherently linked to the
breakdowns and buildups that precede them; the pofthe drop cannot exist without
the increase in tension that happens before it.

Similar phenomena have also been discussed in pgnm general, outside the
world of EDM. Peres discusses beat drops and cimaxrecent “top 40" music, noting
how the continuous processes of filter sweeps sed in buildup section's.His
dissertation focuses on how timbre and tone quédiitectively called “the sonic
dimension”) are the main sources of musical fumaliby and energetic motion in
today’s popular songs, rather than melody and haymattas also explores the
importance of buildups, specifically in the intrations of popular song$.However, she
outlines this in terms of adding new layers on®bg, in the same manner as what Spicer
calls (ac)cumulative form in rock musitThe sudden addition of new layers one at a
time is indeed a common and important part of papolusic aesthetics, but the
continuous processes of fade-ins and fade-outalsoequite common. Osborn also
discusses climax in recent rock songs, showinguntsts of “terminally climactic
form.”® In songs exhibiting this shape, the choruses geownly local maximum points
of energy, whereas a new section is added at tthé¢heam provides the true climax of the

song.

15 Peres (2016).
16 Attas (2015).
17 Spicer (2004).
8 Osborn (2013).
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This research by Attas, Osborn, Peres, and Sgqart of a large amount of
scholarship on form in pop music written in the myefirst century'® More broadly,
however, this strand of research, which will infonmy analysis of the functions of
continuous processes in EDM, can be traced battletéorm-centered theories of
musical energetics. There is a long history of dbstg music as energetic and
dynamistic, containing forces that push and puliusic in certain way®,but in the
early twentieth century a specific school of thougddveloped that discussed music with
terms from physics such as force, energy, and powemore thorough way than past
scholarship. This is known as musical energetics.

Two of the first to articulate these ideas so silpavere August Halm (1869—
1929) and Heinrich Schenker (1868-193Flalm believed that music contains forces
creating a tonal ebb and flow. For example, therwal of a major third is the “impelling
force (Trieb) and germ of movement? Similarly, Schenker regarded music in terms of
forces such as the “biological urges” of the toffds.Free Compositior§1935),

Schenker says that musical form is “in an almogspdal-mechanical sense... an energy
transformation — a transformation of the forceschitflow from the background to the
foreground through the structural levet$.”

Another important theorist of musical energetics \Eanst Kurth (1886-1946).

He wrote three analytical monographs, each talkimgut the energy and forces in music,

19 Examples include Biamonte (2014); Endrinal (20N8§al (2007); Nobile (2011); Summach (2011).
20 The historian of music theory Lee Rotharb provideseful overview of this in Rothfarb (2002).
21 Halm first wrote about it in hislarmonielehrg(1900), and Schenker in Hi&armonielehre(1906). Ibid.
(937-939).
22 |bid. (937).
2 bid.
24 1bid. (939).
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but the last of these is most relevant to the disicin here. IBruckner(1925) he says
“The conflict between becoming and being is theemaeasing primordial tension of the
concept of musical forn?® His main concept that he poses related to muiica is the
“force wave,” which has “escalatory and de-escajatmdulations that shape the musical
flow.” 2 Similarly, Arnold Schering (1877-1941) and Hansréfeann (1891-1971)
frame all musical activity, not just harmony andlodg, in terms of alternations between
tension and release. These theories work veryfaretlescribing musical form in EDM
and our experiences of it, even though the teclasigausing the undulations are
different than those in the music analyzed by tlezsb/ energeticist scholars.

Later in the twentieth century music theorists lbegaclassifytensionmore
systematically. Hindemith (1937) created a systene¥aluating tension in chords and
defined “harmonic fluctuation” as the “shift of maonic gravity.?’ Berry (1976) says
that the intent of his book is “exploring a modemaisical meaning expressed in relations
in contextually shaped processesmafunting and receding intensifgrocesses and
relations involving the entire spectrum of elemeRtHe describes this varying intensity
through “intensity curves,” and outlines what irasmg intensity sounds like for
different musical parameters: ascent in pitch,atiasice and modulation in harmony,
acceleration in rnythm and tempo, thickening irtex, and sharpening in timbfHe

further says that “The capacity of related musaadnts to convey the sense of intensity

25 |bid. (943).
26 |bid.
27 Hindemith (1941, 99-108, 115-121).
28 Berry (1976, 26). Emphasis mine.
29 |bid. (4, 11).
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(dissonance, complexity, instability) and releagsdglution, stability) is of fundamental
importance in the musical experience.”

Lerdahl (1996) came up with a method of calculatoemal tension, and
Krumhansl (1996) corroborated his system by showhiag) listeners in an experiment
thought similarly about Mozart’s piano sonata K228The two authors also co-wrote a
paper titled “Modeling Tonal Tension” in 2087In this article they state that tension is
correlated with instability and relaxation with lsiléy. 3

Instability and tension have also long been assedtiaith musical passages of
transition. Riepel (1754) and A.B. Marx (1841) bd#scribeGangpassages as
athematic, syntactically-weak sections that tramsibetweerBatzsections with stable
main themes? TheGangsections are also defined by intemsetionand quick, rushing
passages. The lack of melodic themes with cohesgriax makes these sections less
memorable, and therefore they function to not drapsition between main themes
(Satze but also to highlight them, making them more mernlerand emotionally
significant®

Similarly, the German scholar Werbeck (2003) hagtew about passages of
intensification Gteigerunyin the tone poems of Richard Strauss. He costtasse
passages with “static” ones, and says that thereéifice in functions of these sections is

important to the formal structure of pieces sucbas Juan(1888)%° It is important in

30 |bid. (26). Note how Berry conflates the concegfteusical intensity/energy with tension.
31 Lerdahl (1996); Krumhansl| (1996).
32 Lerdahl and Krumhansl (2007).
33 |bid. (329).
34 Monelle (2000, 100-110).
35 1bid. (110).
36 Werbeck (2003, 129-130).
256



the context of this dissertation on continuous psses that Werbeck specifically
highlights “the significance of passages of intéaation for musical continuity®” In the
introduction ofDon Juanfor example, “The rhythm changes continuously, goredmeter
is uncertain, as is the harmonic cenf&There is a connection between continuous
changes and the functions of transition and infexasion in buildup sections of EDM
tracks too.

Other scholars have developed theoriesxplectationin music that are derived
from energetics and relevant to the aestheticdDdfl EZuckerkandl (1956) says that the
“directional tendencies” we hear in musical toness(ilt in a continuous state of
expectancy® Meyer (1956 and 1973) thoroughly discusses feslofgexpectation and
suspense in music-listening experiences, usingiptas of Gestalt psychology to
explain patterns of perceptiéfhiHe talks about the aesthetic importance of “weak”
shapes, caused through exaggerated differentiatioich generate intense desires for
clarification and uniformity! Narmour (1990 and 1992) took these ideas andextehe
implication-realization model of melodic expectatid Huron (2006) has shown the
importance of psychological expectations in mugit\wis ITPRA theory representing
the five responsive stages of imagination, tengpoadiction, reaction, and appraisal

during the expectation cycfé He cites “upwards pitch glides,” the use of vibtat

37 |bid. (129).
38 |bid.
39 Rothfarb (2002, 949).
40 Meyer (1956); Meyer (1973).
41 Meyer (1956, 160—163).
42 Narmour (1990); Narmour (1992).
43 Huron (2006, 8-18).
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crescendos, timbral changes, and accelerationsnasion techniques for building up
tension in sections prior to climax&s.

Patty (2009) lists pitch heightening, crescendod,iacreasing textural density as
methods of creating intensification, however heeadhat tension can also be created
before climaxes witldecelerationin what he calls the “struggle scenarfd’arson
(2012) theorizes metaphorical musical forces sscfpravity, magnetism, and inertia in
his book on melodic expectati6hFinally, another strand of musical analysis tleddtes
to energetics and the aesthetics of EDM focusesaomtive and dramatic archetypes.
Maus and Karl both explore narrative, drama, andl ipl eighteenth- and nineteenth-
century instrumental music, and Schmalfeldt incoapes musical narratives of
processual becoming into her analysis of earlyteith-century musical forfi.

The scholars described above that analyze “cld$$\astern music attempt to
model our experiences of listening to music throagtarrative that we empathize with;
the empathic aural experience is a fundamental igeeaf energetics. Musical details
suggest the narrative, but it is ultimately geredtdiy us as listeners and analysts. The
above scholars also describe our tension and hgiogmfortable in a state of
expectation when listening to music. As discusseave, the main narratives in EDM
tracks are ones of oscillation between dancingremmddancing sections, alternation of

tension and release, fluctuations in energy lewald, buildups leading to climaxes. What

44 |bid. (326).

45 Patty (2009, 329-339).

46 Larson (2012).

47 Maus (1988); Maus (1991); Karl (1997); Schmalfg¢kn17).
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musical components suggest these narratives aateatdferent degrees of tension in
EDM?

Some techniques that increase or decrease tensilbor &nergy in EDM are
discrete. Specifically, Butler states that listenewrrelate tension and energy levels with
texture change® Tension is highly linked with the withholding dfe beat and
specifically the kick drum. The presence or absaiche kick drum is highly important
in determining the amount of tension and the stmatffunction of different sections in
EDM tracks?® Another way tension is generated in EDM is throowgtric irregularity
and metrical dissonancA third common discrete technique that increasasion in
buildups is the snare-drum “roll” or “fill> This was already discussed as an example of
discrete acceleration in chapter 2, since the spgeg takes place in various stages such
that the rhythmic values become twice as fast ol eeew stage.

As the examples in this dissertation show, howex@ntinuous processes also
contribute significantly to the increasing and @asing of energy levels and tension in
EDM tracks. Solberg highlights the importance aftoauously-rising pitch slides as an
extremely common aspect of buildup sections. Patks about “gradual ascending
gestures” (filter sweeps and pitch slides) in lugidections of pop songsnoting that
the sonic syntax of “setup-buildup-peak” he dessibas its origins in EDN On filter

sweeps in buildup sections, Snoman says “It isetfider movements that are typically

48 Butler (2006, 221).
49 |pid. (91, 247).
5 |bid. (138-175); Hawkins (2003, 92-94).
51 Snoman (2009, 252, 266-268); Solberg (2014, 70).
52 Peres (2016, 75-84).
3 1bid. (2-3, 73).
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used to create tension and movement in all forntaate music and have formed the
basis of the most well-respected dance reco¥tiliese scholars do not discuss these
processes in terms of continuousness though, asTihe rest of this chapter will
demonstrate how continuous processes function ik EBcks, and how they fit within

the established narrative described above.

An Overview of the Functions of Continuous Processen EDM
Continuous processes represent the uncomfortabitenswf change and

instability. This is why they are used to symboliear, volatility, mental illness, and the
like in music for films and video gameéslt is also why they are used most often in EDM
during breakdown sections and buildup sectionswigorientation and tension are the
primary aesthetic traits. This will be discussednimch more detail in parts three and four
of this chapter. Continuous processes can also lm@ortant part of intros, outros, and
cores, although this is less common and they dem ¢éss salient in these sections.
Broadly speaking, continuous processes add vaaisdycomplexity to music that
is otherwise very discrete and repetitious; in EDMlodies and harmonies are relatively
simple, if they exist at all, and rhythms, whilenq@ex and groovy, repeat in short loops
incessantly® As discussed in chapter 3, continuous processesf@n understood as
“effects” that are not fundamental to the idenafya “work,” but only to the identity of a

particular text or performance (a particular vemsid the work)>’ In contemporary

54 Snoman (2009, 226).

55 Brownrigg associates pitch slides and pitch dégation with the horror genre of films. Brownrigg
(2003, 118-121).

6 The prominence of clear melodies and harmoniesésof the important markers of distinction between
various EDM genres. Trance and house are much meledic, whereas techno and “drum and bass” are
more focused on rhythms and drum parts.

57 Butler (2014, chap. 1).
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culture where remixes are copious, continuous gsERare not often part of the original
“stems” of a track, but instead are added neaetfieof the production process or
improvised during live performané& This does not mean that continuous processes are
not salient or not important to the musical streetof tracks though, as the examples in
this dissertation show.

More specifically, continuous processes often me\a function of ornamentation
or embellishment. Therefore, short continuous pses in EDM are similar to
ornamentation in Western classical music. In tredition and especially during the
Baroque period, trills, vibrato and the like areeafadded to performances in repetitions
of melodic figures, so that the second time a sadti heard it is more interestiAyIn
EDM, short ornamental processes are generally as@art of musematic repetition in
loops®® Depending on their salience, short continuousgsses used in this way can
either embellish and highlight the discrete melsdiad rhythms, or destabilize them,
altering their perception and encouraging the amityigand multiplicity of interpretations
that are characteristic of EDM and all loop-basetbicf*

This can happen in any section of a track, nothusakdowns or buildups. There
is, however, a significant difference between wasigenresof EDM in terms of which
sections more often employ short continuous prasessch as pitch slides. In genres that

purposely highlight the digital nature of their atien such as techno, jungle, drum and

58 See chapter 3 and Butler (2006); Butler (2014)a%krClass | Deadmau5 Teaches Electronic Music
Production” (2016).

5 Neumann (1983, 572-573).

60 Middleton (1990, 69).

61 Butler (2006) repeatedly points to this as a thefrids book, saying that ambiguity and interpretiv
multiplicity of rhythm is a defining feature of EDNHowever, it is also important to note that tisisriie
for minimalism and other cyclic music as well.
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bass, dubstep, breakbeat, electro house, and aas# hthey are used more frequently
and often featured in cores. Contrastingly, in gerthat are more melodic and
incorporate acoustic elements or vocals such asdrdig room, progressive house, and
deep house, short continuous processes would beasdeo disruptive during core
sections and are often used during breakdown secteoadd instability in and of
themselves.

Briefly revisiting some examples from previous deap will be useful in
discussing the role of short continuous processesrsamentation that can create
instability and ambiguity of interpretation. In bahe core and the breakdown sections of
“Space Junk” by Wolfgang Gartner, many short pslities make the discrete notes of
the melody sound slippery and unstable, so itid kasing along witl? In “Musique”
by Daft Punk, short timbre changes accomplishet filtering embellish the melody,
which is very repetitive, in different ways throwgh the track. The core melody in
“Diamonds” by Popeska is based solely on a contisuwo-measure pitch slide
spanning a small melodic intenflin this case it is difficult to discern any senea
traditional melody at all.

Repetitive short continuous processes can alsouptielonger ones, creating
brief discontinuities in them. For example, an asloeg pitch slide that takes place over
eight measures can be interrupted with low pitcops at time intervals that get shorter

and shorter in stages, as heard in the builduposmscdf “Tissot” by Bolivaro (first

62 To listen to these techniques, play the first aginéch starts at 0:59 and the first breakdown wisitgtts
at 1:29.
63 The cores in this track begin at 1:30 and 3:00.
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discussed in chapter 2) This technique combines long and short continywasesses
with discrete acceleration.

All of the short continuous processes describedalaoe salient and affect the
main melodic lines in tracks. They also createaibiity and ambiguity in varying
degrees. However, short continuous processes sarbala part of the background, with
less salience, and contribute to stability by dimenthe listener toward important
boundary points in the music. This is most commdwgrd in the form of ascending or
descending filter sweeps or pitch slides that staend near hypermetric downbeats,
signaling the arrival or mid-point of a new sectmrsubsection. Peres shows numerous
examples of this with ascending filter sweeps hefbre the mid-point of the chorus in
contemporary pop son§sHe says this is much more common with white-nélser
sweeps that do not have a clear pitch, but an ebeatmphe contrary is “Find a Way” by
Wolfgang Gartner feat. Snow Tha Product, whichstast ascending pitch slides in the
first half of the fourth and eighth measures offeeare section (for example at 1:51 and
2:06 in the track), and descending pitch slideb@beginning of many different sections
(for example at the start of the breakdown (2:1f8) tne outro (3:15)).

As already said, these short continuous procebsé®tient the listener towards
sectional boundaries are usually not very salientfe listener, but one exception is

what | called “pitch slide type B” in “Tissof® In this case, the usual short process that

54 The buildup sections in “Tissot” begin at 0:3019,:1:49, 2:56, and 3:26.

55 Peres (2016, 79-82). About these he says “thb piad’s function, like the filter sweep in its iars
forms, is to guide the listener toward a goal sweeping, ascending motion.” Ibid. (84).

86 This technique is heard in “Tissot” at 2:14, 2:3619, 3:20, 3:52, and 4:07.
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serves to highlight the mid-point of the core ip&xded into four measures, and it alters
its salience through volume changes, being louddasie middle.

In general, long continuous processes (which tast measures or longer) are
most commonly used in buildup sections, as wiltlseussed in part four of this chapter.
However, they are also regularly used in intros aumros, especially in the form of
crescendos and diminuendos, as well as ascendihdemtending noise sweeps. In intro
sections, sound layers that are rhythmic and ragetften fade in to the texture,
becoming gradually audible as the track is seemitaking shape. At the end of many
tracks, the outro section begins with a long dedicgnnoise sweep while most or all of
the discrete repetitive elements of the core coetitio play. The descending sweeps are
used to calm the energy of the music down, andtarslates to the psychological and
physical states of dancets.

Rarely, long continuous processes can also beinszxe sections. In “Cthulhu
Sleeps” (first discussed in chapter 2) the “pitchgadth” slowly but continuously
accelerates and ascends in the first core staatidg30, and in “Zero-Day” (discussed in
multiple previous chapters) the deep pitch slide#ioue throughout most of the track,
including cores. However, when long continuous psses are utilized in cores they are
usually subtler and less salient, often in the bemknd of the texture, so as not to disturb
the stability and repetitive nature of the coree@, the functions of continuous
processes in contemporary EDM can be summarizémimcategories: orientation,

disorientation, ornamentation, and intensification.

67 Huron (2006, 326); Solberg and Jensenius (2016).
264



The Importance of Continuous Processes in the Disentation of Breakdowns
The “breakdown” sections in EDM tracks are very aripnt, because they allow

dancers the chance to take a break so that thegacare again with renewed energy at
the next core. These are the sections in whiclether the fewest number of elements in
the track, and the energy level is at its lowesbrider for dancers to be encouraged to
rest their bodies, breakdown sections often havaeathetic of confusion and
disorientation. Multiple factors contribute to this

First, most breakdown sections contain little todnom part$® The removal of
drums and especially the kick drum that directgnsis “the beat” makes listeners feel
less grounded. Particularly in live performancahiolding the beat is a crucial part of
EDM aesthetics and it is an important part of titeraction between performers and
audience$? Second, a main melodic motive (or sometimes niwae bne) from the core
usually holds over and keeps repeating in the li@ak.° Since these motives are often
syncopated or metrically dissonant with the drumspdhis creates confusion when they
are heard by themselves. A common technique ithéomelodic parts to be in some
level of triple meter (with three-beat repetition®ytead of duple meter, so when a loop

in triple meter sounds by itself, the duple metattined by the drums easily gets Id&t.

68 An exception to this is “This is the Hook” by Deadu5, which comically explains the various sections
of the track through a robotic narrator voice. As first breakdown section begins at 2:00 the ve#es
“Now it is time for the breakdown. The breakdowloais the track to breathe and breaks the repetition
Let’s filter the hi-hat. Let’s filter the chordsets filter the bass.” One of the only parts nogét filtered

out of the texture in this example is the kick drum

59 Allen (2009); Butler (2006, 91).

70 Butler (2006, 221); Snoman (2009, 226).

"1 By triple meter “at some level” | mean it could &ethe quarter-note, eighth-note, or sixteentlehetel.
Different levels of base units can each be “meffrigathe same time. Krebs (1999, 29-30).
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Third, and most importantly in the current contéxgakdown sections often
feature continuous processes that contribute ta¢isehetics of confusion. This is the
aspect of breakdown sections that has been leaBedtin analytical scholarship. Butler
only mentions it briefly in his research, sayingttimbral manipulation and “tweaking”
are common in breakdown sectidA®8y tweaking, he means using effects like pitch
slides and reverb, or distorting the timbre of isi(for example by increasing the
amount of echo/delay to create the chorusing, ftap®r phasing effectsy.

The first example | would like to show of continsgorocesses contributing to the
disorienting aesthetics of breakdown sectionsamffSuperliminal,” the first track on
Deadmau5’s 2012 albumalbum title goes here <This piece can best be thought of in
compound meter, with a time signature of 12/8 heswé in the transcription (Figure
6-2a). In the breakdown section (2:03-2:59), thenregnth line of the piece which
articulates eighth notes (what would be triplehégnotes in 4/4 time) and its
accompanying chords both hold over from the couétlire drums (on dotted quarter
notes) and the bass (which provides a triple-nfetrwith quarter notes in 12/8, creating
metrical dissonance) are notably absent. Continpoausesses contribute to the

disorientation caused by this breakdown sectianuiftiple ways.

2 Butler (2006, 92, 222-224).
73 |bid. (54, 225). For more information about chamgs flanging, and phasing see page 132.
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Figure 6-2a: Transcription of the beginning of thebreakdown (2:03) in
“Superliminal” by Deadmau5 (2012).

Figure 6-2b: Amplitude graph for 2:41-2:46, showingpanning in “Superliminal” by
Deadmaub (2012).

The accompanying chords feature the tremolo etfeoughout. In other words,
even though it sounds like they have sustainedsrgtanging every two measures on the
downbeats (which helps provide some consistencyass®hse of hypermeter), each
chord swells continuously up and down in volumeating rhythmic effects without re-

articulation. The rhythm created by the tremoleeffiis also not very clear. Sometimes it
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seems to be emphasizing each beat of the meadsiwr@sypeak volume, and other times
it seems to emphasize what would be “off beatsimple meter (as in 4/4 time). Other
times it is not clear at all what rhythm the tremeffect is supposed to create with its
pulsations. Figure 6-2b (the amplitude graph fraarrthe end of the section, when the
chords are featured alone without the accompamyyidnmic synth) shows that panning
is also utilized significantly and seemingly randgmvhich could be why the rhythms
generated by the tremolo effect sound so unéfedine continuous swells of the tremolo
effect and the panning therefore create rhythmiduion in this breakdown section.
Additionally, and more saliently, the main rhythnsignth line that articulates
eighth notes undergoes a variety of changes irstagon. Its utilization takes place in
three stages. Stage one is the first six meastitbe section (2:03-2:15), when it is used
with a regular timbre, clear pitch, and clear rimytlas it was used in the previous
sections of the track. Over the next ten measustagé two, 2:15-2:33) numerous
continuous processes are used to alter this sayed. lits timbre is changed, becoming
filled with more frequencies so that no single Ipite clearly defined. Another sound also
fades in and articulates a rhythm of displacedteigiotes, halfway in between the others,
creating a resultant rhythm of sixteenth notess T technique | described in chapter 2
as the “illusion of acceleration,” since it seerasfahe rhythm is speeding up but it is
actually caused by a crescendo in a different rhytHayer. Then it seems as if delay and
echo effects are used to complicate the rhythm é&wdimer, so that not only is the pitch

unclear but also the rhythm is muddled. Volume gearare also used on this sound

74 As discussed in previous chapters, panning ishiaege in volume between left and right speakers in
stereo audio.
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layer at the same time. The result is that in tiddha of this breakdown section
numerous continuous processes are being usedeassdfd create confusion on the part
of the listener. Stage three (2:33-2:49) is justde-out, gradually removing the main
synth line from the texture so that the tremol@effin the chords is highlighted and the
return of the eighth notes in the synth in the rs@dtion is made more powerful.

After this fade out, the listener can entrain assenf meter again because the
chords are still repeating every two measures laadrémolo effect is emphasizing
pulses on every “off beat.” However, this is a denmeter phenomenon, sounding like
4/4 time, and the start of the next section clegetyrns to 12/8, so part of the function of
the breakdown here is to lull the listener intoetma group of pulses that will soon be
contradicted. They are being disoriented from the prevailing meter of the piece.
Therefore, even with the discrete and repetitiverdlthanges providing some stability,
the lack of drum parts combined with the continuchignges applied to the synth sound
and the tremolo effect in the chords successfubate an aesthetic of disorientation in
this breakdown section.

A second example is from “Everything Before,” tiveaf track on Deadmau5’s
2010 albumdx4=12 In this breakdown section, from 3:30 to 4:00, iti@n techniques
that generate disorientation are crescendos amurgamhe section starts with a
relatively simple texture and simple rhythms, showf&igure 6-3. There is only some
basic syncopation and metrical dissonance at fitg¢n with each two-measure
repetition, more and more different rhythms areodiced using the upper two notes of

the synth (F-sharp and C). The composite rhythnm §zomes constant sixteenth notes,
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alternating between two different parts. Then mayers are added, fading in and

crescendoing to create more metric dissonance ane confusion.

Figure 6-3: Transcription of the start of the breakdown (3:30) in “Everything
Before” by Deadmau5 (2010).

The usage of the right and left speakers diffeyasthlso used to great effect
here, as is evidenced by listening to the sectibim @nly one speaker or the other. The
right speaker repeats the same rhythm from the®tar and over, although the timbre
seems to change so that the attack gets more ntidalthe left speaker more
complicated cross-rhythms are introduced, in aokito the initial rhythm.

By the end of the section, it is immensely diffictal mentally retain which one of
the many sound layers is articulating the initiaitern, and therefore it is very easy to
lose the beat. This is also partially because therdass line (called “bass 1” in the
transcription, Figure 6-3), which had helped resome sense of hypermeter and where

the downbeats are by repeating its motive everyneasures, doast repeat for the last
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two measures in the section. This means that aritef the section (3:52—4:00) four
measures of extremely metrically dissonant soundisa “synth” layer predominate and
overwhelm the texture. A continuous noise swedhetnd provides a sense of anacrusis
to the next section, but this cue is hard to imtrpvithout clear rhythmic pulses. When

the next section starts, the re-introduction ofdhems to the texture engenders a sense of
relief. This is part of the important EDM aesthetfalisorientation followed by
clarification. There is also another continuouscess that helps create an overall
aesthetic of continuousness throughout this sectiod that is a pitch wave that takes
place in “bass 2” on beats three and four of efeuyth measure.

Another example of continuous processes contrigubrdisorientation in a
breakdown section occurs in “Interferance” by Craudlinki. This track was studied
extensively in chapter 2, as an example of onedtayer decelerating even though the
global tempo stays the same. The transcriptiothisrbreakdown section was shown in
chapter 2 and is reproduced in Figure 6-4. Note ti@rdeceleration is not technically
continuous in the way | defined continuous rhythmteanpo changes in chapter 2,
because the length of time between adjacent netesuially constant for at least two
notes in a row, so the deceleration occurs in@Isyestep process. However, because of
the lack of drums in this breakdown section (aypscal), the slowing down of the cell-
phone “interference” sound effect can easily cdbedistener to lose where the beat is
and stop dancing.

Even though three other layers are sounding adahee time, the cell-phone

interference sound has the most distinctive anghhtambre, so it stands out. It is also
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new to the texture at this point, whereas the difvere layers continue on from the
previous core. Therefore it is easier to pay athertb this sound layer and its rhythms,
which are confusing when there are no drum padsiging metrical reference points. In
chapter 2 | argued that this deceleration servesusically communicate “breaking up,”
since it sounds like the rhythmic pulse is disinédmg. At first, this serves as a metaphor
only for a phone call “breaking up” because ofldmek of a clear signal. The narrative of
the song later clarifies, however, that a coupkass breaking up, giving the title of the
song and the effect of the deceleration more meaittins noteworthy that this
deceleration representing a phone call “breakirigomfy occurs once in the song, in the
first breakdown section, and that the parallel mainre the narrative where the second
“breaking up” occurs also serves the musical fumcof a breakdown section, from 3:56
to 4:27. In that section the speaking voice, wistown complicated rhythms, takes the

place of the decelerating line in the first breakdo
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Figure 6-4: Deceleration in the first breakdown (103-1:18) of “Interferance” by
Chunda Munki (2017).

As shown in the transcription, the other three laye the first breakdown (1:03—
1:18) do provide at least some degree of metriedilgty, if not much. The stability of
two of them (synth 3 and synth 2) is also countehby the use of continuous changes
to some aspect of their sounds. First, the “syihaBt utilizes a pitch wave that
contributes to the aesthetic of continuousnesdrastdbility, but it is also consistent and
lands at its high point on beat three and its l@mpon beat one each time. Second, the
“synth 2” part also utilizes a continuous procels,tremolo effect. Interestingly, this
usage of quick repeated volume swells actuallyshalficulate each beat and maintains

some of the energy from the core. However, the iseait clearly re-articulated with a
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new attack on each beat, which would have beewamdearer counterpoint to the
deceleration in the “interference” sound.

The only rhythmic layer that sounds completely iz is synth 1, which is the
main melodic hook that is present throughout theetrack. It does contain a significant
amount of rest in its four-measure pattern, andessymcopation, but it also clearly
articulates beat one of the first measure andtbea¢ of the second measure, outlining
these as points of stability for the listener tédhan to. Overall the first breakdown
section in “Interferance” utilizes continuous prsses in conjunction with discrete ones
in similar ways to breakdown sections in otherksat¢o generate instability, especially
metrical instability, and create a space of timemwbdancers can rest.

The final example for this section of the chaptanes from “Be Strong” (The
Loops of Fury Mix) by Elite Force, which was fidiscussed in chapter 3 and will also
be analyzed for the first example of the next s&ctin the importance of continuous
processes in buildups. It contains a multitudehairscontinuous processes throughout
the track, including in the intro and cores. Thedkdown section (2:45-3:15) is sixteen
measures long, broken up into two eight-measuns.plars preceded with an ascending
noise sweep and starts with a descending noisepswWwhese are uplifters and downlifters
that highlight the sectional boundary. In the fpatt of the breakdown (2:45-3:00) only
two rhythmic layers are present. As in all the poas examples, one melodic motive
from the core holds over, and here again it is‘le®k” of the song. The vocals saying

“be strong” come in during the first of every faueasures and fade out continuously
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over the next three. This in and of itself conttésuto the instability valued in breakdown
sections.

The second rhythmic layer in the section is muchensalient though. It utilizes
repeated filter sweeps that add or remove highuaqgies in continuous waves. The
shape of the waves seems to include exponentialtgrior the ascending part and
exponential decay for the descending part, as shiowre spectrogram (Figure 6-5a).
The filter sweeps continuously change the timbikthe volume of the sounds, making
up-and-down swells, with the peak of each wave geimg a rhythmic pulsation. This
creates rhythms that are metrically dissonant Wighnon-sounding but still-internalized
beat’® Since the drums are not present for eight wholasmes though (2:45-3:00), the
beat is easy to lose. When the drums come badk3r®@ for the second half of the
breakdown, the meter of the track is re-clarifiddwever, the continuous filter sweeps
are still salient and now create explicit metrideslsonance with the sounding reference
points of the drums.

Breakdown sections do not always contain a largehb®s of continuous
processes, but continuous processes often takemmmeasignificant role in them than
they do in cores. Along with the typical removaldoéims and metrical dissonance
created by syncopated layers, continuous processigbute to the aesthetics of low

energy, instability, and disorientation that defioteakdown sections.

S In a situation like this, the beat from the refsthe track is maintained internally as a “virtueference
structure.” Danielsen (2010, 4).
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Figure 6-5a: Spectrogram showing waves created bitér sweeps in the breakdown
of “Be Strong” (The Loops of Fury Mix) (2:50-2:52).

The Importance of Continuous Processes in the Incasing Tension of Buildups
The main aesthetic of breakdown sections is dis@at®n, and the main aesthetic

of buildup sections is tension. The primary goalhi$ chapter is to show the importance
of continuous processes in generating these agsthiet breakdown sections continuous
processes can help create a sense of instabilitydkyng melodies or rhythms unclear or
obscured. This can happen in buildup sectionsttobin buildups continuous processes
also work towards a specific goal point. They p#ptte in the teleological push to the
beat drop. This is because the most common arehs&jpes of continuous processes in
buildups are ascending pitch slides or noise swaggsters), and crescendos through
increased volume or increased number of soundsiteixture. These collectively form
what | defined in chapter 1 as a “riser.” Both a&lieg gestures and crescendos are
metaphorically associated with growth and incregsemsion, so they contribute to the

sense that buildup sections are tense and movivaydis a clear goal poirt.

6 Brownrigg (2003, 118-121); Huron (2006, 326); 42009, 329).
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Another important difference between breakdownslkanidlups is that buildup
sections usually include drum parts that articutagtrical beats strongly and
consistently. Sometimes the low drums are inclubetipften it is just the high
percussion sounds of the snare drum and hi-hdaps on backbeats that are used, to
provide metrical stability without the fully-firmrgunding that is saved for the upcoming
core. Regardless, it is the combination of ascendestures and crescendos with clear
and consistent beats that creates tension withsatientation. This also makes buildup
sections have a sense of renewed energy and eeaitéhat engenders a sense of
expectation in dancers, and allows them to prefoairhe upcoming beat drop by re-
entraining themselves to the beat. Snoman recagjtiiseimportance of the return of the
drums at the beginning of the buildup section, sgyhat “the drum rhythm picks up
again...signifying that the track is about to comekiya’’

In general, buildups are more salient, more tezse more often used than in
previous decades, especially in genres like tramrogressive, and big room hou$e.
They are almost ubiquitous in not only contempoEDM but contemporary pop music
in general, as Peres shows in his dissertdfi@uildup sections are also often formulaic.
The first part of the formula features a generatease in energy through techniques such
as crescendos, ascending pitch slides, filter ssyesaml rhythmic diminution culminating

in the “snare roll.” Three out of these four trageknsignifiers for buildups involve

77 Snoman (2009, 226-227).
8 Butler (2006, 226); Solberg (2014, 65).
7 Peres (2016, 73-125).
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continuous processes. However, the fourth is barsedear, easily followed discrete
rhythms that are in the drum parts.
This general increase in energy usually lastsbouaseven measures (sometimes
more, sometimes less), and it is followed by theoed part of the formula, a sudden
drop off in energy, sometimes called a “bre&kNot all buildups utilize this feature, but
many do. Often most of the sounds are completelpeuof the texture except for one or
two that serve a special function | call the “c8&This is a short anacrustic motive that is
usually a vocal line, a speech sample, a melodak har even just a single snare drum
hit. It can last one beat, two beats, a whole foar (beats), or rarely three beats. Cues are
often self-referential and humorous, making futh&iir obviousness, as in the spoken
line “we came to smash this club” during the tré8knash” by Exodus (discussed in
previous chapters). After the sudden drop off dreddue comes the instantaneous drop,
the climactic moment when all of the elements,udolg the drums and the bass, return
to the texture at the start of the core. The intgr@d thrill of this moment is for many
listeners the most pleasurable part of the EDM e&pee, as has already been discussed
above.
DJs and producers are aware of the formulaic natuseme buildups. Deadmau5

describes it and his opinion of it in his mastessla

It's like a roller coaster ride. You’re going updatihen you go down, and

that’s the kind of feeling it would invoke out ofiatener. So you have this

thing and then just this little snippet of “oh, heye’re going over the hump,”

and then it's up here [visually illustrates witls liands], because that’s right
after this drop[-off], thidull in that crescendpand that really does do a thing.

80 |bid. (93).
81 Peres hints towards this feature, saying that Somae the vocals are left by themselves duringotieak,
but he does not give it a name. Ibid.
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But in my mind, and this is just solely my opiniothere are other ways to
invoke moments of intrigue or hype or mystery withbaving tablatantly
illustrate it®2

I will now show several examples of how continupuscesses significantly
contribute to the increasing of tension in buildugmme of which are formulaic, and
some of which are more unusual. First, “Be Strotigg’last track discussed in the
previous section on breakdowns, features a famigntilaic final buildup (3:15-3:45). In
this sixteen-measure section, the drums followrllyghmic diminution/discrete
acceleration pattern by lasting for 1/2 of a badf(hotes) in the first eight measures, then
1/4 of a bar (quarter notes) in the next four mezsuthen 1/8 of a bar (eighth notes) for
two measures, then 1/16 of a bar (sixteenth nédeshe last seven beats before the cue.
This is the standard way of accomplishing a snaliet the standard pace, although here
it is accomplished with a kick-drum sound.

Another way in which the tension increases in thimulaic buildup section is
through the very loud and salient pitch slide thadurs for almost the entire sixteen-
measure section. This pitch slide is even moresathan usual ones because the
glissando is applied to a chord, not just an irdiral pitch. Towards the end of the
process, a noise sweep joins it, creating an etvenger drive towards the goal point.
This can be seen in the spectrogram (Figure 6-5b).

A different sound layer in this buildup sectiontt@as short continuous
processes, specifically three pitch slides in eveeasure. This layer is relatively quiet at

this point in the track, but it was one of the paimnstimulants of tension in the first

82 “MasterClass | Deadmau5 Teaches Electronic MusidiRtion” (2016, lesson 13, 11:02-12:00).
Emphasis mine.
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buildup section (0:45-1:00), when it articulatettpiwaves that got faster and faster and

ascended in terms of their peak and valley pothis (vas discussed in chapter 3).

Figure 6-5b: Spectrogram for 3:15-3:46 showing coimuous processes in the
buildup of “Be Strong” (The Loops of Fury Mix) by Elite Force (2011).

Also during the final buildup section (3:15-3:4f)e vocal hook “be strong” that
was discussed in the breakdown section is stilgare but now not fading out and only
looping every two measures instead of four. It cuisof the texture four measures
before the beat drop, so that the continuous psesesf growth can be focused on even
more and more tension can be created. After fifteeasures and three beats of salient
continuous processes in this buildup section, tieeacone-beat break that features the
vocal cue of just an excited “wo0,” signaling thgcaming beat drop and the start of the
final core in the track, when tension is released.

The most salient continuous process in the findtlbp of “Be Strong” is
arguably the ascendimmtch slide, but other times it is a crescende@tumethat is the
most important contributor to increased tensiorfBa Strong” the buildup contains little

if any crescendo, but in “One More Time” by DaftiiRuthe buildup contains a huge
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crescendo and no pitch slides. As shown in thestrgotion (Figure 6-6), the crescendo
mostly results from many different layers fadingand one layer (the tambourine)
abruptly being added. The gradual thickening oftéx¢ure through continuous volume
processes is what increases the energy and teofsibe buildup section, leading to a
measure-long break at 4:16 and a two-beat cue Iogfiore the climactic beat drop at
4:18.

This climax at the beginning of the second andl ftoae has an especially strong
effect because it is the only real drop in thererttiack; the first core was differentiated
from its preceding buildup by hypermetric emphasid the addition of other high-
pitched percussion sounds like backbeat clapstathtnbourine sound, rather than the
addition of low-pitched layers like the kick drumlmass line. The breakdown and
buildup sections before the final core are alsoegextended, even containing a “false
buildup” where the tambourine sound enters at arfidthen exits, leaving the same thin
texture of the breakdown section, at 3:24. It isurdil 3:47 that the texture starts
thickening up in a way that lasts and the truedwuplis accomplished, primarily through
continuous processes. This buildup through creszeimdmultiple parts is very effective
in a track from the year 2000, even though it dusshave the formulaic pitch slides,

filter sweeps, and snare drum rolls that are sonconplace today.
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Figure 6-6: Transcription of the first part of the final buildup (starting at 3:40) in
“One More Time” by Daft Punk (2000).

Another track from even earlier in Daft Punk’s @ris “Rollin’ and Scratchin
(1995). This track prominently features sounds thany would consider noise. The

scratching sound effect in particular has no chealodic pitches. It appears to generate
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unpredictable and uncontrollable frequencies, Imaisdhat still move up and down
continuously. In the final buildup section (5:346B}, two other sounds fade in (first a
rhythmic synth part at 5:34, then a percussive @imphbrt at 5:52), which contribute to
the building up of energy. Just as in “One More &jhDaft Punk use continuous
processes of volume as the primary element of tildup for most of the section.
However, what really increases the tension everemaignificantly before the
final core is the continuous pitch ascent of thatehing noise. This happens relatively
quickly and with exponential growth, as can be seghe spectrogram (Figure 6-7). For
the breakdown section and most of the buildup secthe scratching noise has been
relatively low, featuring frequencies no higherrttemound 3,000 hz. But in the last four
measures of the section, and especially in therastsure, it ascends to frequencies
around 5,000 hz. The quick ascent engenders haimd@s of tension, because it has a
high rate of change. In the following core sectitr, intensity comes not only from the
loud drum beats, but also from this scratching gduing loud, harsh, and at its highest
frequencies in the entire piece. This is an exaraptle high point of a pitch ascent
being reached justfter the start of the core arstiayedat during the core. It is more
common for an ascending pitch slide or filter swaepeach its peak jusieforethe core,
and then for its sound to either cut out at the& as in the example from “Be Strong”
above) or descend. This more normative patternregaumany examples from previous

chapters, such as “Zero-Day” by Judah.
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Figure 6-7: Spectrogram showing the exponential asat of the scratching sound in
the end of the buildup (5:45-6:14) in “Rollin’ andScratchin™ by Daft Punk (1995).

The final example in this section deviates the nfiash the formula described
above. It comes from “Electronic Battle Weapon §"Tihe Chemical Brothers (1996).
The final buildup does not have a clear startingfydlurring the boundaries with the
breakdown. Butler notes that this is common, a@adliththese cases it is best to think of
the buildup as more of a technique rather tharstindi sectional typ&® In fact in this
track, even the starting point of the breakdowanslear. This is unusual, as the
breakdown is usually signaled by many sounds sugdeiting out. Instead, the second
core of the track starts at 3:03 and at around 8e3¥@ral parts begin decrescendoing and
fading out. From about 3:40 to 3:47 the textureeis/ sparse, so this section could be
labeled as a breakdown, but then at around 3:4itarplare introduced, continuously
rising in pitch and signaling a buildup as showthe spectrogram (Figure 6-8). Soon
afterward one of the layers that faded out (whisélf utilizes short continuous pitch

slides on every beat) now fades back in and cressemontributing to the aesthetic of

83 Butler (2006, 224).
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the buildup. The uplifters reach their peak at atb4:05, but continue to move slightly
up and down in the high frequency range.

At 4:14 an unexpected beat drop occurs, with boghdrum and bass parts
suddenly re-entering the texture without any datue break or cue. The uplifters
continue to sound in their high range until 4:2lewhhey quickly drop out, meaning that
they reach their peak nine seconds before thedtdne core, and stay there until seven
seconds after. This does not follow the typicag#hstep formula of contemporary
buildups, but is also quite different than the jppag example from “Rollin’ and
Scratchin’.” Nevertheless, in this part of “Electio Battle Weapon 1" it is the
continuous processes of an ascending pitch slideadade-in that make it a buildup

section, increasing the tension with continuousgea

Figure 6-8: Spectrogram of the end of the buildup ad start of the final core (3:38—
4:24) in “Electronic Battle Weapon 1” by The Chemial Brothers (1996).

The Final Guideline for Comparing the Salience of Gntinuous Processes
The groups of continuous processes discussed prévéous section are all

highly salient. This is in part because they oaaylit before beat drops, which are
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climactic marking points in EDM pieces. Other cantius processes embellish melodies
in core sections or highlight midway sections afes but risers in buildups play a
structural role in the form of tracks. Theseatethe buildup section and distinguish it
from other formal sections. It is their link withrnaxes and their structural significance

that makes them especially salient, and this isa@x@d in guideline 9.

9) Continuous processes that highlight more imporsémictural marking points and
hypermetric downbeats are more salient than thHaaehighlight less important

marking points or do not play a structurally sigraht role.

By “more important structural marking points” | nmethose that start formal
sections, rather than midway points of sectiongs€husually occur at hypermetric
downbeats at the sixteen-, thirty-two-, or sixtysfaneasure levef& By “highlight” |
mean occur close in time to, whether precedinglbowing the significant moment.
Guideline 9 partially explains why risers in buifuare so memorable and why they
generate so much tension. It also accounts foiatttehat risers in buildup sections are
the kinds of continuous processes that have beehenplored in analytical scholarship

of EDM to date.

According to guideline 9, the ascending pitch slidée buildup section of “Be
Strong” (3:15-3:45) is more salient than the aswenditch slides in the middle of the
core sections in “Find a Way” (for example at 1&sid 2:06). Similarly, the increasing

amount of reverb used just before the final ch¢824—3:32) in the extended mix of

84 Butler talks about the important of duple hypemnetested in multiple levels in EDM. lbid. (185-)94
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“Who’s That Chick?” by David Guetta is more saliéimén the increasing and decreasing
volume of echoes in the intro (0:00-1:13) to “Ridghis Second” by Deadmau5 (both of
these tracks were discussed in the same sect™rapter 2). Using the same guideline,
the filter sweeps used just before core 2 (stadir§;12) in “Summer Feeling” (Redub’s
at 5am mix) by Nafis (discussed in chapter 6) aneensalient than the short filter sweeps

heard throughout “Musique” by Daft Punk.

In total, nine analytical guidelines have beenioatl in this dissertation for
comparing the salience of continuous processe®M Eacks. These account for the
relative loudness, distinctiveness, grouping, fiépat length, depth, rate of change, and
structural significance of continuous processesicWhbf these guidelines is the most

important? How can they all be used to create méa musical analyses?

Arguably, guideline 1 (relative loudness and prognice in the mix) is the most
important for determining salience in a track. yPatavily implies this when saying that
“if a melodic descent is accompanied by a cresceti@omelodic descent does not
detract from intensification due to the crescendstead, the melodic descent
participates in the intensificatiofHowever, there are certain situations when each
guideline is more relevant or less relevant. Famegle, when comparing the salience of
two processes that do not repeat frequently iackirguideline 5 (repetition) is not
relevant. When comparing how a crescendo and h glitte both contribute to a riser,

guideline 9 (structural significance) is irrelevéicause they both occur at the same

85 Patty (2009, n. 9).
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time, but one may contribute more than the othénédancreasing tension in the section
and be more salient according to guidelines 1, Z, 6r 8 (volume, distinctiveness,
length, depth, and rate of change). Analyzing ltbéhcrescendo and the pitch slide in the
riser as a group, however, explains why they diergas a collective under guidelines 3
and 4 (grouping multiple parameter changes andipteibound layers) and guideline 9
(they are ariser in a buildup section and arectirally significant). The guidelines are
useful for analysis generally because they makéatteground-background parsing
involved in listening explicit, and help explaineve hear and contextualize continuous
processes in multiple levels throughout EDM tradksey also add a necessary third
dimension to the analysis of continuous processeese a process can have the same
shape and same function, but different saliencel lgnan another one. All of the
guidelines for comparing salience of continuouspsses will be used in my extensive

hermeneutic analyses of two seminal tracks in theé chapter.

Conclusion
Continuous processes move between two discretéspwith constant change.

They are by definition unstable. Listening to thismpotentially uncomfortable because
our brains and bodies do not know when the chasgeing to stop. We can make
predictions based on previous patterns and ourcéxfi@ns, but it is not until the change
stops and our predictions are fulfilled at the motvee expect (or slightlgfter we
expect) that a climactic moment of release happenkis explains why even though

continuous processes can have many different muaieetions in EDM tracks, they

8 Huron (2006, 322—326).
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play their most significant roles in sections theg marked by transition and change,
such as intros, outros, and especially breakdowrbaiidup sections, since those
sections have the aesthetic functions of creatisgrigéntation and tension respectively.
Continuous processes such as crescendos, pitels dliller sweeps, and timbre changes
shape the structure of the music and how it is egpeed in these sections of EDM
tracks, and they contribute to the alternatioreokton and release that music theorists
have been writing about for centuries.

Dancers in a club or at an EDM festival often spalaut moments of ecstasy
when they are intimately connected with strangexpgeriencing “communion”
togethe’” In both club settings and workout sessions, petbkeabout the music
movingthem “up and down” and giving them a boost of gget specific point& These
situations happen when listening to EDM becaugbaeintense climaxes experienced
and continuous processes that precede them. Th@j®tability, of being firmly
grounded, of being mentally and physically syncimed with the beat and with other
bodies around you, can only be fully appreciatéerahoments of disorientation, tension,
and instability.

Different genres, artists, and tracks use the lmlgiaof continuous processes in
different ways, utilizing various shapes and vagyitegrees of salience. The functions,
shapes, and saliences of continuous processeadreignificant in their employment in
the EDM repertoire, as shown in chapters 2, 3n8,the current chapter. All of these

components can also be studied with different ditalytechniques from different lenses,

87 Garcia (2011, 167-174); Redfield and Thouin-Sayaed 7).
88 DeNora (2000, 89-102).
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as these chapters have shown. Now that | have shwamy short examples from a
variety of EDM tracks, | will put my analytical teoiques into practice in the last chapter
of this dissertation, focusing on the intersectibsalience, shapes, and functionality in

two seminal works by The Chemical Brothers and Dresadb.
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Chapter 7 — Continuous Processes Representing Paranormal
and Science-Fictional Phenomena in Two Tracks by

Deadmau5 and The Chemical Brothers
This final chapter will investigate the roles ohtimuous processes in two

exemplary tracks: “Phantoms Can’'t Hang” by Deadm@@d.4) and “Electronic Battle
Weapon 4 (Freak of the Week)” by The Chemical Bedh(1998). These tracks will
serve as case studies for showing various saliesbapes, and functions of continuous
processes and how they interact with each othedestdete processes. The analytical
tools developed in the rest of the dissertatioh lsalcombined with a hermeneutic
approach to showcase how continuous processe&pasent paranormal and science-
fictional phenomena.

The hermeneutic analyses in this chapter are basélae methods of Lawrence
Kramer and others in that traditibrin other words, this chapter provides an “open
interpretation” of two tracks, such that “The mewnproduced by interpretation is
inextricable from the interpretive activity.As Cook puts it, “it is through the interaction
of music and interpreter, text and context, thaamigg is constructed...it is wrong to
speak of musibavingparticular meanings; rather it has potential facfic meanings
to emerge under specific circumstancémiterpretation in this sense is a kind of
performance that tries to tell us something abloeitworld? Through “historically aware
hermeneutics” that takes into account historical emtural context along with “the

purely musical dimension,” the analyses in thisptbapresent a “reading (not a solution

I Kramer (2002); Kramer (2011).
2 Kramer (2011, 2-3, 9).
3 Cook (2001, 180).
4 Kramer (2011, 9-10, 147-152).
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once and for all)” of continuous processes repr@sgiparanormal or science-fictional
phenomena in two EDM tracRs.

There is some precedence for close reading of Efabks in this way. Hawkins
uses “French Kiss” by LilI’ Louis (1989) as a cat&ly for discussing the rhetoric and
aesthetics of house music as articulated througimoan metric and hypermetric
patterns Butler analyzes different live performances of &TBells” by Jeff Mills (1997),
showing how the synthesized bell sound, which “tagres repetition” and “reflexively
indicates its content” by echoing itself, signifiee work in different performancés.
Solberg proposes a “hypothesized phenomenology'Hody” by Cinnamon Chasers
(2013) and “Icarus (Extended Version)” by Madeod1(2)® She discusses tension and
the “emotional impact” of musical features suchissrs and drops, showing her
interpretation through schematic models and graplpsrceived intensity.In this
chapter | will focus in detail on the musical foemd aesthetics of “Phantoms Can’t
Hang” and “Electronic Battle Weapon 4 (Freak of ¥Meek),” showing how discrete and
continuous processes interact and how the salishe@es, and functions of continuous
processes play key roles in signifying the meawinidpe music in cultural context and in
representing paranormal or science-fictional phesream

Something that is paranormal is “beyond the scdpmonal scientific

understanding®® It is unexplainable and “out of this world.” A wesimilar term is

5> Hepokoski (2014, 75-79).

8 Hawkins (2003).

" Butler (2014, 154, 152-169).

8 Solberg (2014, 68-78).

9 lbid.

0 “Definition of Paranormal in English by Oxford Dignaries” (n.d.).
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“supernatural.” Paranormal and supernatural besngh as gods, angels, demons,
wizards, magical creatures, and ghosts are offgesented in fantasy stories.
Scholarship on representations of the paranornmthbapernatural in music has primarily
focused on opera and the music of the classicatétfesanort! McClelland has written
two books on musical topics of the supernaturapthbraandtempestdopics? Ombra
music is unsettling and eerie, creating a sensaveé¢ and fear,” but not “terror and
panic” like stormytempestanusic does? In both cases a sense of the supernatural is
invoked by tonal instability, harmonic dissonaraeg angular (disjunct) melodic lin&s.
A different but related concept to the paranormahe science-fictional. Science-
fiction books, films, and television shows dispkpaces, technologies, and beings such
as extra-terrestrials that are not part of our ey experience bubuldpossibly exist
in the real world or a future version of#tStudies of music representing science-fictional
phenomena have concentrated on soundtracks fos éilmd video gamé$.in these
soundtracks, continuous processes on electrortitiments often represent the alien or
the futuristict’ Both paranormal and science-fictional themes éll wnder the umbrella
of horror. In horror films, music is a crucial pafthow fear is generated in viewers, and
continuous processes such as crescendos and Ipdieh @e particularly effective for

creating tensior®

1 Buch (2009); McClelland (2012); McClelland (2017).
12 McClelland (2012); McClelland (2017).
13 McClelland (2017, viii).
1 McClelland (2012, chaps. 2-3); McClelland (2017ags. 2-3).
15 Hayward (2004, 3).
16 Barham (2008); Hayward (2004); Whalen (2007); \&hécki (2002).
17 Two classic examples of this arbe Day the Earth Stood Siill951) and-orbidden Plane{1956).
Barham (2008, 248); Hayward (2004, chaps. 1, 3gr#tiicki (2002).
8 Brownrigg (2003, 118-121); Larson (1996, 65).
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In “Phantoms Can’t Hang” by Deadmaub, paranormahpimena are represented
by ghostly voices. The intro and outro of the traoktain a “phantom choir” that sings
dissonant and unstable pitches. The breakdowrzesil solo phantom voice with a
haunting melody that leaves in the following bupdaut eventually returns to join the
rest of the melodic and rhythmic elements in treed half of the final core. Phantom
voices in this track are signified by bright timgr&igh and unstable pitches, a lack of
clear articulations, and continuous panning. Carttus processes also play important
structural roles in the breakdown and buildupscfioming in the typical way that was
outlined in the previous chapter. The two buildapstain huge risers with sigmoidal
shapes that seem to plateau near the end, crsatpgnse before the climactic drops.
The breakdown section uses continuous motion betweenotes of the solo ghost
melody, harmonic accompaniment that gradually ee®lom white noise, and a
continuously growing echo in the bass that cre'dhesillusion of acceleration.”

In “Electronic Battle Weapon 4 (Freak of the Weelty’ The Chemical Brothers,
science-fictional phenomena are represented musionalifferent ways. Throughout the
track, many short and long continuous processesibate to portraying the sense of a
dystopia, for example with high pitch slides thaitiisd like warning sirens. The second
core of the track contains a group of long contiiprocesses that are highly salient and
sound “otherworldly,® like a UFO coming down to earth for an abductibinese
continuous processes seem to take over the tractato interrupt the dancing at this

point, which is unusual in core sections of EDMck® The use of continuous processes

9“The Chem Base Forum: NOOb Corner! Introduce Yeliddere! [Reply #99 by Enjoyed]” (2018).
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as signs for unusual, unstable, or unexplainabémpimena, however, fits with The
Chemical Brothers’ usual psychedelic st§fl@nd with the use of continuous processes as

signs for instability and fear more generéfly.

“Phantoms Can’t Hang” by Deadmaub5 (2014)
Deadmaub (pronounced “dead mouse”) is a Canad@iuper whose real name

is Joel Zimmerman. He rose to fame in the late 8@&0@ early 2010s and is currently
one of the most popular EDM producers in the inguistinning the record label
Maubtrap. He became known as an artist in the ‘flgsgjve house” genre, but in recent
years he has branched out and his work has becareemultifaceted and more
experimental. For example, many tracks on his regéums do not utilize drums and do
not have the standard rhythmic groove of EDM. T&&albumwhere’s the Drop?
features slow orchestral arrangements of his pusiyaeleased music. In the last few
years he has also taken on more of a public perstsmareated a comprehensive
masterclass on electronic-music production, comgptse score for the 2019 filiolar,

and he has regularly live streamed on Twiftch.

Many tracks by Deadmau5 have been studied throughsudissertation, but
“Phantoms Can’t Hang” deserves considerable dismusgcause it is exemplary of
many of the techniques explored in previous chapteutilizes salient continuous

processes that mostly function in typical ways, eoatribute to the paranormal theme of

20 The Chemical Brothers are known for incorporafisgchedelic imagery into their live performances
and music videos. One of their most popular trask$he Private Psychedelic Reel” (1997).

21 Brownrigg (2003, 118-21); Huron (2006, 326).

22 “MasterClass | Deadmau5 Teaches Electronic MusidiRtion” (2016); “Maubville” (n.d.); “Twitch:
Deadmau5” (n.d.).
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the track. It is also one of several of his traitks references paranormal phenomena,
including the platinum hit “Ghosts ‘n’ Stuff” (2008‘Cthulhu Sleeps” (2010, discussed
in previous chapters) and “Closer” (2012), whiclksia five-note motive from the film

Close Encounters of the Third KiAt

“Phantoms Can’t Hang” is the ninth track on thstfalisc of Deadmau5’s seventh
studio aloumWhile (1<2)(2014). The album contains two discs with origihaimixed”
material composed by Deadmau5 and marks the begjmfia turn towards a more
experimental, less dance-focused style in Deadmnsazgseer. “Phantoms Can’'t Hang” is
actually one of the less experimental tracks oratham; it utilizes the tempo, drum
beats, and standard form of a typical track ingtugressive house genre, which

Deadmaus is still most known for.

This track was released as the fourth single oralimem, but it was originally
combined with what would later become the firsggron the album, “Avaritia.” Before
the pieces became separated, the combined trackeleased unofficially on
SoundCloud as “Where Phantoms Sleep®4his version uses the same melodic hook
and the same dissonant “phantom choir” chordsefirthl version of “Phantoms Can’t
Hang,” but for most of the track the chords of “Aitia” are used. In the cores, the main
melodies of what would later become two separaiektr are combined in counterpoint.

Notably, the main “phantom solo” melody that isautuced in the breakdown of

23 The five-note motive comes from the track “Wildy&als” by John Williams, which was part of the
original soundtrack fo€lose Encounters of the Third Kit977). Deadmau5 also frequently invokes the
science-fictional by using “robot voices” in hiat¢ks. Tallchief (2018, 14:15-14:58).

24 Deadmaus - Where Phantoms Sleef{rdd.).https://www.youtube.com/watch?v=yYPD6ZQMI8g
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“Phantoms Can’t Hang” is absent in “Where Phant&egp 04,” meaning that it was

added to the album version and is associated \pilritoms” but not “Avaritia.”

The meanings of the words in the title are ambiguduphantom can be thought
of as a ghost, or a visible spirit of someone W once living. It can also mean
anything that is an illusion or a figment of theaigmation though. Similarly, to hang
something can mean simply for it to be suspendeijrloating or swaying (as
phantoms do), or it can mean to kill someone viggireg. In more informal terms, to
hang or hang out with someone is a social actiaityl if someone is able to maintain a
certain level of social status or skill level nesay to be associated with or compete with

someone else, it is said that “they can hang vitie"other person.

These ambiguous words raise multiple possiblepnétations of the meanings in
this track. Perhaps the title refers to phantomghasts not being able to hang
themselves or not being able to be executed byihgngven though they can hang over
living people metaphysically. If the phantoms beiefgrred to are negative thoughts or
imaginations inside a person’s mind, then thembeatg able to hang can refer to them
not being able to die and fully go away, but ats® $aying “Phantoms Can’t Hang”
could be spoken in a positive light by the persdwwas negative thoughts or doubts,
meaning “my phantoms can’'t hang over me,” or “mamtoms can’t hang out with me.”
In the context of Deadmau5’s music and EDM, thdityilag phrase might be added, “on
the dancefloor.” This interpretation works well Deadmau5’s track “Phantoms Can't
Hang” because of the implementation of the phantoite parts, as will be discussed

below. It also complements the meaning of the diidark, “Ghosts ‘n’ Stuff,” since the

297



music video for that song shows Deadmau5 havingu&of-body experience as a ghost

and finding social acceptance on the dancefloer aubting himsel®

Continuous processes are used in “Phantoms Cang’Haimarily to change
and control the amount of tension and stabilitpaém-core sections, fitting well with the
functions described in chapter 6. The continuousans of sigmoidal pitch slides and
linear filter sweeps, as well as fade-ins, cresosndnd timbre changes, contrast with the
very repetitious and discrete melodic hook. Both‘fphantom choir” chords that use
panning and the “phantom solo” melody that usesicoaus pitch motion with no
articulations combine with the minor tonality oktpiece to create a dramatic and eerie

feel.

A form chart of the track is shown in Figure 7-helpiece can be interpreted
narratively regarding the phantoms’ presence amdihmteracts with other elements of
the standard EDM track. Phantom voices are presehe intro and breakdown, but in
the following buildup sections they go away. Thiggests that they “can’t hang around”
for the most important, “main” parts of the trablat represent happy, energetic
experiences on the dancefloor. It is only in theose half of the last core that the
phantom solo part returns, creating an apotheosithé track. | will now discuss the
piece chronologically, focusing on the non-cordises where the phantom sounds and

continuous processes in general are the most salien

25 Ultra Music (2009)https://www.youtube.com/watch?v=h7ArUgxtlJhis interpretation of “Ghosts ‘n’
Stuff” is articulated by fans in the discussioretdl on SongMeanings (n.d.).
https://songmeanings.com/songs/view/3530822107 88580
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Formal Section Time Started Phantom Sounds

Intro 0:00 Choir at 0:15

Buildup 1 0:45 Faded out by 0:50

Core 1 1:15 Not present

Breakdown 3:15 Solo throughout

Buildup 2 4:30 Faded out by 5:45

Core 2 6:00 Solo in at 7:00

Outro 8:00 Solo faded out by 8:15.
Choir present from 8:30 tp
end

Figure 7-1: Form chart of “Phantoms Can’t Hang” by Deadmau5 (2014).

Intro (0:00-0:45)
The track starts with two repetitions of the foneasure melodic hook, as shown

in the transcription of the intro (Figure 7-2). $melodic line is truly the “hook” in the
sense that it is incessant for most of the traak,rlecurring rhythm and pitch patterns
within it, and is the most distinctive and memoes&épect of the piecélt also grounds
the piece tonally in F minor, despite some softatunals that sometimes occur in the
underlying harmony. It uses only notes of the Fonjmentatonic scale, emphasizing F,
A-flat, and C, the tonic triad in F mindf Rhythmically, the hook is based on a three-
sixteenth-note cycle, creating metrical dissonawitie the duple meter of the traékThe
dissonance is briefly resolved at the end of eadhn-measure cycle with two consecutive

eighth notes that provide a rhythmic and tonal euss to the beginning of the next

26 These are the main elements of a hook as discirsJadut (2005).

27 The tonality of the piece (rather than modality)riore firmly established starting in the breakdown
section, when harmonic progressions involvingta motes of the F harmonic minor scale are used.

28 Specifically, G4/3 (sixteenth note = 1) metricalstbnance is used in the system of Krebs (1999, 31)
G4/3 metrical dissonance is very common in EDM.I&U2006, chap. 4); Smith (2015).
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cycle. The goal-directed nature of the loop itselinonstrates what Butler calls

“autoteleology” and Fink calls “recombinant telegyd’2°

At 0:15 the first continuous processes begin ke f@lace. New elements suddenly
enter the texture, namely the bass pitch F and smme, uncanny voices that | will call
the “phantom choir,” but these layers also utiteatinuous changes. The sound quality
of the voices is unclear and unstable, as is ttoh phey sing, which flutters around in
continuous chang®.The bass pitch gradually becomes a sustained gitehfirst
having many re-articulations, like a repeated nivtis.as if the voices are chattering
quickly or chanting, perhaps summoning other spisibile they hang over the scene.
When the phantom choir returns in the outro, carmtus panning is also used to rotate

around stereo space and create a sense of the vomeng around the listener.

At 0:19, some white noise fades into the textul@@with a hi-hat sound
articulating every quarter-note beat, while therbm voices and bass decrescendo into
the background! It is interesting that these fade-ins begin inrtiiddle of a four-
measure phrase, and (to my ears at least) begmutad in the middle of a measure. This
means that the first metric clarity in the piecegdo the clear quarter notes in the hi-hat)
begins in a place that is hypermetricallyclear At this point a listener may have an idea
of where the pulses are for dancing, but not wiiglses are most important or where

they are in the phrasé.

29 Butler (2014, 209-211); Fink (2005, 43—-47). Thiesens were also discussed in chapter 3.

30 The voices sing a chord that seems to containdkes of the F minor triad but also emphasizesaB-fl
31 Technically, this may not be “white” noise but tbe “pink” or “blue” noise. Holmes (2012, 214-215
For simplicity, | will refer to it and other simil&ounds as white noise.

32 This is the kind of ambiguity Butler describes‘asderdetermination.” Butler (2006, 123).
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By 0:28, the white noise has had a descending Slteeep applied to it and faded
out, but the hi-hat layer remains strong. At tregpit is clear that the rhythm of the hi-
hat layer is repeated eighth notes, alternatinggdeh strong and weak articulations.
Since the off-beats are quieter, they are not hagadl until after the quarter-note pulse
established by the on-beats has already beeniskitl It seems as if first quarter notes
fade in, then eighth notes, in two separate coatisiprocesses (even though it was
probably accomplished with one automation curvéhenwhole sample). Continuous
processes relating to volume directly change tmegmtion of rhythm and meter in this

section.

After the high percussion parts have been firmtalasshed, the kick drum enters
abruptly at 0:30, providing further metric and hgpetric clarity. The phantom choir is

still present though, providing a constant backgobsound.
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Figure 7-2: Transcription of the intro (0:00-0:45)in “Phantoms Can’'t Hang” by
Deadmaub (2014).
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Buildup 1 (0:45-1:15)
At the end of the intro, three beats before the sfathe buildup section and the

next eight-measure hypermetric downbeat, some “titiens” suddenly and obviously
enter the texture. They descend in pitch untildbenbeat at the start of buildup 1 at
0:45, which is also a hypermetric downbeat as thet of the fourth eight-measure
section of the piece. At this point white noisalso re-introduced to the texture, and it
holds over for the first two measures of the buldoefore gradually getting much softer
starting at 0:47. The downlifters and the decredoesf white noise create two
descending lines that can be seen in the annadpesdrogram (Figure 7-3). The first is
generated by the continuous change of pitch fragh to low, and the second is
generated by the continuous softening of high feegies through volume changes. Both
of these continuous processes function as sigodlsetlistener that the energy of the
track is temporarily decreasing and that the byijduhen energy and tension will grow
significantly, is beginning. By the time that thgsecesses are finished, the phantom

choir is no longer in the texture. It disappeast ps the buildup is starting.
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Figure 7-3: Spectrogram for the end of the intro ad start of the buildup (0:43-0:50)
in “Phantoms Can’t Hang” by Deadmau5 (2014).

Buildup 1 can be divided into three subsectionsetaon different stages of the
uplifters, which can be modeled using a sigmoidave as shown in Figure 7-4. During
the first subsection (0:45-0:58) the long contirspiich ascent is “slow to get going,” as
a sigmoidal curve is, and it sounds in the basistegstarting around 0:54. The
ascending pitch slide also begins to crescendafsigntly during this subsection. The
second subsection (0:58-1:08) contains the fastesbf change as the highest pitch
heard (pitch 3 in the graph) slides up to approxéyas5, the supertonic in F minor. In
this subsection the uplifters also seem to addhematoice that gets “left behind,” not
going as high as the G5 (this is pitch 1 in theobyaAnother layer fades in on D5
starting around 1:06 (pitch 2 in the graph). THeatfof this is of one pitch slide splitting
into multiple parts. During the third subsectiorD&-1:15) the high G5 plateaus while
the lower voice (pitch 1) continues to rise and@&e(pitch 2) crescendos. Then the
whole track seems to go through a band-pass fdtezmove both the lowest and highest

frequencies in the mix. The effect of this techmidggia perceptual merging of the rising
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pitches into one note again, coalescing and fogusia pitch on D5. The only sound
layers that are not affected by the band-pass fotmusing on D5 are the hook, which
becomes the only rhythmic element, and the basshwiolds a sustained F that is quiet
and hard to hear. Just before the beat drop at#neof the first core, a single drum hit

on the last beat of the measure acts as a cue.

There is definitely a feeling of a plateau (actyatiultiple plateaus, first the G
then the D) reachdukeforethe beat drop at the start of the first core (1:a80 this is
significant mathematically and aesthetically. Thage of the uplifters is clearly
sigmoidal (S-shaped), with the highest amount aihgje and the largest variety of
frequencies in the middle, and the coalescing padt the beginning and ending. It is as
if “this thing has gone as much as it can go, reddats climax, [s0] let's go on to the next

thing. It's suspense®®

The high amount of tension achieved in this buildaption can also be explained
with the analytical guidelines for comparing théesace of continuous processes. In this
section, the continuous processes of the upliftensbine with a crescendo to
collectively form a riser. Overall the riser is tband distinctive in the texture, so it is
salient under guidelines 1 and 2. The only othgerdahat is similar in prominence is the
melodic hook, which continues its incessant rejoetst Guidelines 3 and 4 point out that
another reason why the riser is highly salienteisause it uses continuous changes in

multiple parameters (pitch, volume, and timbre ttuthe filtering techniques), and in

33 Miller (2018b).
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multiple sound layers. Under guideline 6, the risesalient because it lasts about twenty
seconds, which is longer than other short processds as the fade-in of the hi-hat in the
intro. The riser also utilizes significant depthii@gline 7) in its continuous changes,
particularly in pitch, since the pitches move mttran three octaves. Finally, under
guideline 9, the riser is salient because it iscstirally significant, preceding and

highlighting an important hypermetric downbeatret $tart of a new formal section.

Uplifters in Buildup 1 of
"Phantoms Can't Hang"
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Figure 7-4: Graph of the uplifters in buildup 1 in “Phantoms Can’t Hang” by
Deadmaub5 (2014).

Core 1 (1:15-3:15)
The first core of the track is very clear, coreist and repetitive. It has many

discrete elements such as the melodic hook (whoehhas a harsher timbre) and loud
drum beats, and very few continuous processes also clearly divided into sixteen-

measure sections that last thirty seconds eachbé&ti@ning of each of these sections is
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highlighted with the short continuous process ef‘thackwards reverb” effect, when
reverb is continuously added to a snare drum bk thas been reversed in a DAYV.
This accomplishes a very common function of shontinuous processes that was

discussed in chapter 6.

Two other continuous processes that are moreesaht less salient are still
important contributors to the aesthetics of thisecgection. Firstly, before the midway
point of the core (2:15) the bass crescendos aandgds its timbre to become harsher,
making it stand out more. Secondly, the backgrauetbdic line transcribed in Figure
7-5, which uses the highest pitches of the melbdak, seems to gradually add more
echoes of itself during the second half of the ¢@r&5—3:15), adding more articulations
after the main attack points. Both of these comtusuprocesses help the core avoid

becoming stagnant and overly repetitive.

Figure 7-5: Transcription of the background melodicline in core 1 (1:15-3:15) of
“Phantoms Can’t Hang” by Deadmaub (2014).

Breakdown (3:15-4:30)
The breakdown section in “Phantoms Can’'t Hangbiitices and highlights the

solo phantom voice, and utilizes many discretea@nrdinuous processes. As is typical in
breakdowns of contemporary EDM tracks, the contisuyarocesses sound more salient

and create more instability here than in previoug cections because there are no drum

34 Ibid.
307



beats present. This allows dancers to take a lanedke-energize before the next core.
Another signal that this is the breakdown sectsothe removal of the hook for the first

time in the entire track.

A transcription of the breakdown is shown in Figidf6. There are three layers in
this transcription, and each contributes to thapglry, changing aesthetic of the section
in its own way. First, the vocal line (the “phantawio”) introduces a new melody that is
the most prominent feature of the secfidit.is a melody quite different than the hook
which it replaces, because its vocal delivery i<immore imbued with indexes of
humanness. The timbre of a human voice is quifereéifit than the electronic synth
sound of the hook. It is also different from thaltre of the “phantom choir” though,
which was less stable. If the voices of the chemsioned another spirit, then by the

time it arrives the new spirit has a stronger, rdesoice.

The rhythm of the voice part is much less conststed predictable than the
hook; it does not fall into a pattern in the wagttthe hook clearly does. Furthermore, the
voice part moves between pitches continuously, witlarticulation points for each new
note. It is as if the entire part has a slur mayglamer it. There are no words or consonants
that are used, only vowels, and this vocalise siijtevs for continuous connection
between each of the melodic pitches. Whether thereactual pitch slides between each
note is debatable, and becomes an issue relataattorhythm (discussed in chapter 3),

but this vocal line still creates an aestheticarftenuousness and instability due to its

35 Part of the voice melody used here was first heafeadmau5’s earlier track “Blue File” from the
albumProject 56(2008). In that track, only one four-measure phfgbe full melody in “Phantoms Can't
Hang” is used. “R/Deadmau5 - The ‘Oooh’s in Phargd@an’t Hang Are from Another Song.” (n.d.).
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lack of articulation on each note and its gradwyalasnic changes (such as the crescendo

and decrescendo from 4:05 to 4:15).

When this vocal part is interpreted as a phantodefmarted human soul that is
returning to the world of the living), it explaimgy the melody lasts for several
measures at a time without breathing, and singhitite pitched “000” vowel that is
stereotypically associated with ghosts in film a&glévision. It adds a sense of the
paranormal to the track. Furthermore, as will bel&xred in the analysis of the next
sections, it is removed from the track between ad@ 7:00, as if it “can’t hang” around

for a while, but then intrudes into the final pafthe last core.

The second layer shown in the transcription undesgomore obvious continuous
process. It is a gradual change in the frequeradigse synth layer so that white noise
continuously morphs into clearly defined pitcheiisTcould be discussed as a change in
terms of timbre, or just of pitch clarity. Over tbeurse of the section this layer keeps
growing, containing sustained harmonies that expaniclude more and more notes.
Eventually it turns into one of Deadmau5’s famowstls chorales. These chords change
on downbeats and tonally project the key of F mownplete with the leading tone E.
The volume of this synth sound also increases @t gieal as the breakdown section goes
on, while the pitch becomes clearer and the haresogxpand. As the white noise
dissipates and chords emerge, the music setties ikind of meditative space, when
dancers can take a physical break to focus on mergal phenomena, including things

that may be illusions or phantoms within one’s anind.
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Figure 7-6: Transcription of the first part of the breakdown (starting at 3:15) in
“Phantoms Can’t Hang” by Deadmau5 (2014).
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The third layer in the transcription is the balss layer undergoes a continuous
process with a technique that | discussed in cih&ptalled the “illusion of acceleration.”
Rhythmically, the bass starts out with clear repeé&ighth notes, but gradually the
rhythm becomes clear repeated sixteenth notes.efiieist is accomplished by the fading
in of the notes halfway in between each adjaceintgb@&ighth notes, starting around
3:24. In this case however, the fade-in only happetrthe left speaker. This means that
starting around 3:24, the left speaker has a rhythaixteenth notes but the right speaker
has a rhythm of eighth notes. The usage of twokgyegrojecting the eighth-note pulse
makes that pulse stronger than the sixteenth-rmegenforcing traditional notions of

duple metric hierarchies and making the metric taos of the piece clearer.

Breakdown sections very often have an aesthetowfusion. In the beginning of
this breakdown section, musical confusion is catmsethe introduction of the new
“phantom solo” element, the white noise transitngnio chords, and the “illusion of
acceleration” only occurring in one speaker. Asgbetion proceeds, the pitches and
rhythms become clearer, the volume grows loudet th@ music gradually transitions
into the next section, the buildup. The continuprecesses in this section are salient
because they are long (guideline 6), and becaesexture is sparse so each layer is
relatively distinctive (guideline 2). They are sali in a different way than the riser in
buildup 1 though, because the continuous procésshs riser are more clearly
coordinated and work towards a clear climactic givaboth instances there is a sense
that the listener is taken along for a teleologia (or, in the breakdown, at least the

ride begins), but the ride in the buildup sect®miore intense.
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Buildup 2 (4:30-6:00)
The second and final buildup in the track is sigddy the sudden re-entrance of

the hook, but it is also marked by the other laykas were introduced in the breakdown
section continuing to get louder and move towahgsléng-term goal of the next beat
drop. The harmonic synth part also reaches a ndadmehigh point of A-flat (scale
degree 3) and has a double-neighbor motive ardwatdIhterestingly, the bass part that
gradually changed rhythm from eighth notes to gtk notes now gradually changes
back to eighth notes in the first part of this settBy 4:52 the rhythm is clearly eighth

notes again, and that rhythm continues in the foadbe rest of the section.

The second part of buildup 2 occurs from 5:00-5E84ring this time many of the
same techniques used in the intro reoccur. Thahiades in at 5:08 and the kick drum
enters suddenly at 5:15, recalling 0:19 and 0:3peetively*® Three beats before the
hypermetric downbeat at 5:30, downlifters are uagain to signal the start of the third
and most intense part of the buildup. In this reisection, just when the tension is
ramping up and the riser is starting, the “phansmho” fades out (starting around 5:40).
It had just done a crescendo, bringing it to furfir@minence in the track (according to

guideline 1), but at this point it “can’t hang” withe dancers who are getting ready to

36 This raises the question of whether 0:15-0:45 Ishalso be included as part of a two-part buildup 1
rather than the intro. That would be a possibldireg since the energy increases and sounds aegladd
the texture in that section. However, the secttbas build up energy the most in the track are 81485
and 5:30-6:00. These sections are definitely wootttye title buildup, but are the sections imméslia
preceding them also? One reason | have decidedb&d dne of them as part of a buildup section bed t
other as not is because 4:30-5:00 does not sokmthie continuation of a breakdown and so thaiaect
should be counted as some part of a buildup sec®well as the part from 5:00-5:30. At 4:30 thekh
comes back and there are many elements in ther¢gxthereas breakdowns are defined as having thin
textures with minimal elements. This means thatamglysis is a three-part buildup 2. There are als/io
parallels between 0:15-0:45 and 5:00-5:30, soncgitiem two different names is not ideal for anialys
but the former is still setting the scene for ttaek as a whole so it is subsumed under the ldhetro,
whereas the latter is part of a longer buildingoupcess.
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experience an intense climax. It is only strongugioto sound in non-core spaces.
Perhaps the fading out of the phantom voice hgmesents how being on the dancefloor
can help us escape from things that haunt us effiimcefloor. However, the phantom

does come back and contribute significantly toseond half of the final core.

The riser used in this last part (5:30—6:00) ofdup 2 is similar to the one used
in buildup 1, but not quite the same. The long twtus pitch ascent has less depth here
(it ascends less distance) because in buildulgatly started with a glissando in the
bass that seemingly faded in from nothing in tbat tegister. This time, there is a pre-
existing bass line from the harmonic progressiothéenbreakdown that becomes an
ostinato F (tonic) from 5:30-6:00. In buildup 2r@re also pre-existingear
harmonies in the synth part, as opposed tattodear“phantom choir” heard before
buildup 1. The long pitch ascent in buildup 2 rescthe same high points as buildup 1,
but seems to start from a point that is less loavth@re is less change in pitch in buildup
2, meaning that the pitch ascent is less saliemt tts predecessor in buildup 1 according

to guidelines 7 and 8 (depth and rate of changdisasissed in chapter 5).

Another difference is that the filtering out ofldrequencies happens much less
in this buildup than the previous one. The perars§snare and toms) gets softer but
does not fully fade out as it did before, and thesbalso gets softer but is not as quiet as
it was before. The bass also maintains its clegrtbinote pulse throughout as opposed
to its sustained note that it had in buildup 1. YWth&s means is that the pitch ascents are
less salient in the texture in buildup 2 than thiehpascents in buildup 1 because the

other layers are louder and more rhythmic than thene before.
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Why then, is it easy to perceive buildup 2 andat®wing climax as more salient
overall than buildup 1 and its following climax?dtbecause even if the pitch ascents in
the later section are less salient than thoseaifidtmer, there are other factors at play,
and again the guidelines can help us explain owgpéon. In both instances, these risers
are highly salient compared with other continuotgesses in the piece according to
guideline 9 because they are used to highlightasttin moments. The riser in buildup 2
though, is only the end of something much longée $econd buildup section contains
three sixteen-measure (thirty-second) subsectiodsadong increase in tension over one-
and-a-half minutes. There is an overall crescehdbtakes place from 4:30 to 6:00, and
according to guideline 6 (length), this is moraesalthan the crescendo from 0:15 to
1:15 that took place in the intro and buildup 1eTénger time taken to build up the
energy before a climactic drop makes the tensidauildup 2 stronger, and the release of

tension at the start of core 2 emotionally stroragewell3’

Furthermore, the cue at the end of buildup 2 isensatient than the cue at the end
of buildup 1. In buildup 2, the pitch ascent getsaff earlier and more clearly than in
buildup 1, where the pitches clearly coalesce oradbhold that right until the last beat
of the section, which contains a drum hit acting ame-beat cue. The stoppage of the
pitch ascent does not sound very clear at 1:14gimdoecause in addition to the drum hit
there is white noise, just like in the anacrusesaich subsection generated with the
“backwards reverb” effect within core 1. In build@phowever, there is an entire

measure of cue space, when nothing but the cusaislhFrom 5:58 to 5:59 a very clear

37 Huron (2006, 314-318); Patty (2009, 330-339).
314



cue is presented, with the last measure of the Boakding suddenly much louder and
sharper in timbre. All the other sounds (includamy white noise) immediately drop off,
leaving the hook to act as a very strong cue dilegdarge drop off in intensity. After all
of the continuous processes, this sudden, dispretess is very noticeable, and it is one
of the most salient moments in the track. On teebaat of the cue measure the drum hit
sounds once again, with the white noise as belartethe extra beats preceding it without
the plateau point of the long pitch ascent makectleemore salient. The whole riser in
buildup 2 is an excellent example of the rollersteaaesthetics of buildup sections that

Deadmau5 described in his mastercfss.

Core 2 and Outro (6:00-9:15)
The final core starts much the same way as teedire (which started at 1:15).

For the first minute (6:00-7:00), the same sougdraare used, including the anacrustic
backwards reverb effect highlighting each sixteesasure sectiof?. As is characteristic

of the progressive house genre though, the fina does not finish without adding an
extra element that was not utilized in the firstecdn this case, that extra sound is not
introduced at 7:00, and it is the phantom soloe@gdginally heard in the breakdown
section. This is significant because the phantormeviinat was associated with
continuousness and instability in the breakdownetigrning here for the first time since
5:40 when it faded out during the buildup. Whefadted out at just before the climactic

point of the piece, this could be interpreted @&spghantom not being able to “hang

38 “MasterClass | Deadmau5 Teaches Electronic MusidiRtion” (2016, lesson 13, 11:02-12:00). For a
full quotation see the last chapter.

3% One notable difference however, is that the eigiutte ostinato layer in the bass sound is maderich
and has clearly present overtones such as A-natwraich suggest an F major tonality that confligigh

the minor tonality outlined by the persistent hawkl presented in the rest of the piece.
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[around],” but it comes back here at a time whesgpgssive house tracks are expected to
add a final element that puts the energy of thektover the top. This moment represents
the track’s completion and culmination, and in tase the phantom voice must be
included. It is one of the central components geaterates the identity of the track. If the
phantom being swept under the rug during the iténsldup and core sections first
suggested that dancing with energy can help ugf@igout things that haunt us, then the
phantom’s return here suggests that we have to tedive with the difficulties of life

and dance with joy nonetheless, even with our gimstright beside us.

The outro of the track (starting at 8:00) contamsstly discrete processes,
including the instantaneous peeling away of maggra The phantom solo voice sings
one more phrase and then fades away on an unrddiflat (scale degree four).
However, the phantom choir returns in this sectimst at 8:30 with the melodic hook
still providing clear articulations and rhythmsgdathen at 9:00 the choir is all alone.
Since this is the only time in the piece that tharmom choir is alone in the texture, the
amplitude graph or this section provides a goodtattn of how it works. Specifically,
looking at Figure 7-7, it is clear that continugaasning is used to create a rotating effect
around stereo space. Even though the overall volaust of the sounds is soft and they
are fading away to end the track, the panning tiliios heard, and it contributes to the

sense of otherworldliness in the phantom choirspatbng with the unstable pitches.
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Figure 7-7: Amplitude graph showing continuous panimg in the last part of the
outro (9:00-9:10) of “Phantoms Can’t Hang” by Deadnau5 (2014).

In “Phantoms Can’'t Hang,” continuous processesrawt with discrete ones to
create a sense of the paranormal. The highly-gaisers in the buildups add significant
tension before climactic drops, and the melodiesragthms gradually become more
stable in the breakdown through the “illusion ofeleration” and the turning of white
noise into clear tonal chords. The instability lod tphantom choir” in the intro and outro
sections creates a dramatic feel to the piecett@tphantom solo” part in the second
half of the track uses continuous volume changdsadack of articulation to signify the
paranormal. Even though the track follows the stathdtructural norms of contemporary
progressive house, the aural representations gfarenormal create a unique, potentially
uncomfortable aesthetic to the music, and theigesaiggests a narrative of phantoms

being with us, even during the moments when weéatgscape them.
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“Electronic Battle Weapon 4 (Freak of the Week)” byThe Chemical Brothers
(1998)
The Chemical Brothers are a British EDM duo whosaniers are Tom

Rowlands and Ed Simons. They have been an intpgrabf the EDM community from
the mid-1990s to the present. (Their ninth studloia No Geographyvas just released
on April 12, 2019.) Their music is eclectic bubigen psychedelic, and usually fits
within the genres of techno, electro and acid hpelsetronica, or big beat. This last
genre reached its height in popularity in the [E360s, and it is strongly associated with
three English artists: Prodigy, Fatboy Slim, an@ Themical Brothers. It relies heavily
on sampling from funk, soul, jazz, and rock songs)ing the percussion sounds into
sped-up breakbeats and distorting the bass lieesrehically?° In the case of
“Electronic Battle Weapon 4 (Freak of the Weekpgtqussion parts from the funk song
“Freak of the Week” by Funkadelic are usé@he breakbeat style contrasts with the
more common “four-on-the-floor” style (simple dryratterns with a kick drum on every

beat) that is most commonly used in EDM today amaksociated with house genres.

In previous chapters | have examined several tragkhe Chemical Brothers,
specifically “Star Guitar” and Electronic Battle W®ons 1, 3, 9, and 10. The Electronic
Battle Weapons (hereafter abbreviated to EBWsaaeries of tracks that are designed
specifically for DJs to use in clubs, because @reyusually extended or altered versions
(a.k.a. “club” versions) of shorter album trackatthave regular names. They are

generally more experimental versions than the es)dtying newer and more innovative

40 For a more in-depth explanation of breakbeatsBsgler (2006, 78).
41 This is most obvious when comparing 4:45 in The@ical Brothers’ version with 3:45 in Funkadelic’s
version.Funkadelic - Freak of the Weéh.d.). https://www.youtube.com/watch?v=0gXuMdQLwkQ
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musical techniques. Until the release of the coatipih alboumBrotherhoodn 2008, the
EBWs were only sold as a series in vinyl formasétect DJs of the duo’s own
choosing*? Their title and their circulation among DJs leads to wonder if they can be
or were intended to be sampled and used as weap&®dsbattles. In total there are

twelve EBWs released to date, spanning the ye&6-2119.

“Electronic Battle Weapon 4” was first releasedJome 1, 1998, and later re-
released with the title “Freak of the Week” on EReMusic: Responsg000). It is a rare
instance of an EBW being unaltered from its origwesion to its album/single version.
As previously mentioned, it uses percussion sanfpbes the 1979 funk song “Freak of
the Week” by Funkadelic. This is significant beca&8W4 utilizes continuous
processes throughout the track to create the s#rssparanormal dystopia where an
alien abduction occurs, and the Parliament-Funkadellective led by James Clinton is
known for incorporating science-fictional, outerasp themes in their musi&During
the time period of EBW4's release, science-ficticas an important part of mainstream
culture in the U.S. and the U.K due to the poptyasf television shows such &ar
Trek: VoyagemandThe X-Files This was also the time period when afrofuturist
scholarship began to flourish, exploring how Afnediasporic arts and culture intersect

with contemporary technology and science-fictton.

In EBW 4, there are many high sounds with unstplitéh that behave like sirens

or warning signals, and in core 2, a group of cardus processes with wave shapes

42 Parks (2008).
43 Corbett (1994, 7-24).
44 Dery (1994); Eshun (1998).
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sound like the descent and ascent of a UFO intengithe dancing in the main part of
the track. In this piece, The Chemical Brothersehtaken the phrase “freak of the week,”
which was used in the lyrics of the funk song ter¢o a licentious woman who enjoys
partying, and repurposed it to represent sometmage literally “freaky” in the sense of
something creepy and unusual. Perhaps the dystepting was created by a freak
accident, or the aliens that come are thought éfeaks by humans (or vice versa). Even
though the track feels energetic and driving beeaists fast tempo and use of drum
beats almost throughout, continuous processesgeesd on top of the nearly-constant
drums to generate feelings of tension (especialthe cores), without complete

disorientation.

An overview of the form of the track is shown irgéie 7-8. There are three
cores, which is a high number for a track thatly @ix minutes long. The first and third
core are similar, but the second core stands otlteasentral and most unique part of the
track. The fact that continuous processes are sabgnt in the cores means that this
track is an interesting counter-example to the rsodescribed in the last chapter of
continuous processes being most salient in breakg@nd buildups. Another interesting
feature of this piece is that the intro and outemd out as being significantly different
from the rest of the track. There are elementstibdahese sections to the rest of the
track, but the intro is in a different key, and thero utilizes mostly only drums. This
strong differentiation of the outer sections maybeause of the track’s original intended

purpose of being used by DJs in live performanaehs intro and outro may be designed

320



to mix well with other preceding and following tka*> However, this is an unusual
amount of differentiation from other sections whempared with other tracks. When
looking at the form chart, it is also noteworthgttthere is a section before the first
breakdown that stands apart by itself. | call #&stion the “interlude” for lack of a better
term, and discuss its usage of continuous procésske chronological overview of the

piece.

In some ways EBW 4 is symmetrical, because ca@medlcore 3 are similar but
core 2 is different and in the middle. There ardtiple salient elements present in both
core 1 and core 3 that connect them, but core 2heasiost salient continuous processes
in the entire track, which are the long multi-pagves featuring changes in many
parameters that could be interpreted as the deaodrascent of a UFO. In other ways
though, the piece is not symmetrical. For exantple intro is highly different from the
outro (although they are both similar in that tiségnd out from the rest of the track). The
beginning of the piece also clearly poses E-flajpmas the key and the rest of the piece
presents D minor as the key, with E-flat as a pnemi pitch class “fighting” against it.
Furthermore, core 3, in addition to having multipteind layers from core 1 (making it
symmetrical in some way) also brings back soundri@jrom other sections such as

buildup 1, and newer sounds that were only intreduafter core 2.

Core 3 is in some ways a synthesis and culminatidhe elements in the track,

because it contains techniques from many previeasons such as extended pitch waves

45 Butler's studies of live performance discuss thitensively. He notes that “The portion of a DJiset
which two different records overlap is called ‘théx,” and the goal of doing this is to create aqaptual
hybrid “third record.” Butler (2006, 94).
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(which were used in core 2), both scoops and fadl&-flat, and a clear bass line in D

minor. This reading of the piece suggests a tetpcdt narrative. Perhaps the E-flat-

major section at the beginning represents a happyin the world of the track, before

troubled times begin (represented by the high viagrsirens, the dissonant battle

between D and E-flat, and then the alien abductiByp}he end of the piece, only the

drums have survived, with there being no clear etrivetween the two pitch classes. |

will now discuss the piece chronologically, showhayyv the narrative unfolds in more

detail and focusing on the use of continuous prEee# the middle sections of the piece,

(particularly the cores), when continuous processesnost salient.

Time Section Continuous Processes

Stamp

0:00 Intro

0:27 Buildup 1 Short pitch falls, E-flat layers21,3.

1:01 Core 1l Short and long pitch scoops and dowwanes
(including “squeaking” sounds). Reverb increased,
Local accelerations and decelerations. Volume
changes.

1:56 Interlude Up-down “squealing” pitch waves. 8hmtch falls in
E-flat layer 2.

2:09 Breakdown 1

2:30 Buildup 2 Short pitch falls in E-flat layersathd 2. Ascending
noise sweep.

2:43 Core 2 Three-phase sigmoidal pitch wave tlsat lzas
volume and timbre changes. “Alien abduction.”

3:38 Breakdown 2 Down-up pitch wave with reverleegh and volume
changes. Ascending noise sweep. Phase 1 of “hol
tube” sinusoidal wave.

3:44 Buildup 3 Phase 1 of “hollow tube” wave coogs.

3:51 Core 3 End of phase 1, phases 2—4 of “holidvet wave.
Volume swells in other layers. Short pitch fallsd
scoops on E-flat at the same time.

4:32 Outro Reverse cymbal effect.

Figure 7-8: Form chart and summary of continuous pocesses used in “Electronic
Battle Weapon 4 (Freak of the Week)” by The ChemidaBrothers (1998).
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Intro and Buildup 1 (0:00-1:01)
The piece starts very discretely, as shown inrduestription of the intro (Figure

7-9). There are only slight differences betweerfitls¢ eight measures of the track (loop
1 in the transcription) and the second eight measumotably more percussion and more
rhythm being added in general. The ostinato bagsdnd one-measure melodic motive
(which I will call the “intro motive”) are sampledom the piece “Ictus: Primordial
Pulse” by progressive electronic musician Roger &bwho worked with Robert
Moog.*® The intro motive presents an E-flat major-minoresgh chord, and its emphasis
through repetition makes the chord seem like destaiic?’ Although the harmony is
not a pure major triad, the dissonance of the d@eventh is mitigated by the fact that
the highly-consonant pitch G is the only note ia thotive that sounds on the beat. All
the others are syncopated, on the off beats, anGtis on beat 3, metrically emphasized.
The dissonance of the seventh also implies theepoesof overtones in the chord (if in a
mechanized, digital way), which is a trope représgmature and innocence. At this

point in the hermeneutic narrative, there is peadthe world.

46 “The Chemical Brothers's ‘Freak of the Week’ - Biser the Sample Source” (n.doger Powell -
Cosmic Furnace - “Ictus / Lumia / Fourneau Cosmitj(e.d.).
https://www.youtube.com/watch?v=pvp04HXpdTQ

47 Some listeners with classical ears may be incliogtear the opening harmony as a dominant sewenth
the key of A-flat major, expecting an “auxiliarydence” because of an off-tonic opening. Howevethis
contemporary piece, the major-minor seventh son@ihot interpreted as being in need of resolution

323




Figure 7-9: Transcription of the loops in the intro (0:00-0:27) in “Electronic Battle
Weapon 4 (Freak of the Week)” by The Chemical Brotkrs (1998).

At 0:27 the first buildup section starts and thistfcontinuous processes (short
pitch falls) are introduced. Although they are waakerms of salience and short in
length, they make the piece seem unstable andfedictable. A transcription for this
section is shown in Figure 7-10. Three new pitdlagdrs enter the texture, each coming
in suddenly, and each centered on E-flat4. | vall these E-flat layers 1, 2, and 3.
Together with the bass ostinato, they surrounditiieo motive” both above and below
with tonic pedal points of repeated eighth noteflaElayer 1 enters at 0:27 and contains
very slight pitch falls on every note. This layésaalternates between two different

starting pitches, the first being a little flattertuning and the second being sharper.
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Figure 7-10: Transcription of the loop in buildup 1 (starting at 0:27) of “Electronic
Battle Weapon 4 (Freak of the Week)” by The ChemidaBrothers (1998).

E-flat layer 2 comes in at 0:34, and has slightrerangy pitch falls, meaning
that they are slightly more salient than the pfadls in E-flat layer 1 according to
guideline 7 (depth). This layer has the same tufon@very starting pitch, unlike the
first layer. It also sounds like both of these Igyleave the same timbre (which is
reminiscent of the sounds of lasers in scienc&fianovies), but the second is slightly
louder; the new part is highlighted rather thandltkin order to create excitement and a

sense of growth.
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The third layer centered on E-flat is significardifferent than the first two. Its
pitch and overall sound quality is less clear aefinite, so it sounds as if it is fleeting
and unstablé® It also descends further below E-flat than thevioigs two, so it has the
most depth of the three. This means that as tHdupusection progresses, the salience of
the pitch descents grows with each new layer, aging tension, as is the function of
buildup sections. However, it is not the depthhaf $hort continuous pitch slides that
increases in E-flat layer 3, but the overall dgpitch range) of the layer. The amount
below the tonic that each eighth note descends miatedrastically increase, but rather the
change within each part of the loop, before itmeguto the high tonic each time, is
significantly bigger than the change in the eightite pitch slides in previous layers.
This is reflected in the usage of different notethie transcription. The first and last parts
of the loop also contain both descents and asaeteésms of pitch, creating a down-up
shape that will be more important later in the kr&verall the use of many repeated
continuous pitch slides in this buildup sectionpsaetreate a sense of instability and

uncomfortableness; this is the first taste of ttiersce-fictional dystopia to come.

As mentioned in the previous chapter, it is comrurrihe ends of buildup
sections to have a short “break,” where the endrgps and the texture thins out
dramatically. In contemporary EDM and pop musis gection is usually at most one
measure long and contains a “cue,” but in “Eledt@attle Weapon 4” this “break” lasts

for four measures. At 0:54, the only sounds ledtB+flat layers 2 and 3. The focus is on

48 The unstable qualities result from the maniputatdthe sound with the software program Traktor,
which emulates tape machines and allows for a pergise amount of control over effects. Miller (80
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layer 3, which flutters around in a way that ischar follow, corresponding with its
unclear timbre. Generally it goes down in shapetierfirst two measures, then alternates
going up and down for the following two measureslieg the section lower in pitch.

This contrasts the typical ends of buildup sectionsontemporary EDM, which feature
very high sounds before lower frequencies come baekthe beat drop. There is also no
distinct cue here, so the start of the next coci@eis unexpected. The pitches heard
during the start of the next core are also sumgidbecause they indicate a sudden key

change from E-flat major to D minor.

Core 1 and Interlude (1:01-2:09)
The first minute of the track sets up a very clear of E-flat major, with repeated

tonic ostinatos and the “intro motive” outliningetpitches of an E-flat major-minor
seventh chord, emphasizing G (the third). At 1t@,first core of the track starts and
suddenly the bass presents a motive clearly inilbmas shown in the transcription
(Figure 7-12). Core 1 contains four subsectionsigiit measures, as shown in the more
detailed form chart for the section (Figure 7-IhHe many pitch falls that slightly drop
below E-flat in the previous buildup section cohklinterpreted as foreshadowing for
this modulation down a half step. E-flat layer 8pever, stays in the texture for the first
eight measures of this core, providing a dissoaadtunstable conflict with the other
pitched layers that are clear and stable in D nfihét around 1:14 E-flat layer 3 fades

out, so the new key is allowed to take over molig,fat least for the moment.

49 Even though E-flat layer 3 is here used as a oeasure loop that could be viewed as stable thra@agh
repetition, the smaller componentihin the loop are still unstable and unclear.
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Time Stamp | Section Continuous Processes

1.01 Subsection 1 Pitch falls in E-flat layer 3.

1:13 Subsection 2 Down-up pitch wave with reveddume, and
speed changes.

1:28 Subsection 3 E-flat pitch scoops in “beepisgiind. Reverb,
volume, and speed changes.

1:43 Subsection 4 Short pitch scoop and “squeakdiog/n-up pitch
wave.

Figure 7-11: Form chart for core 1 (1:01-1:56) in Electronic Battle Weapon 4
(Freak of the Week)” by The Chemical Brothers (1998

Figure 7-12: Transcription of two loops in core 11:01-1:56) in “Electronic Battle
Weapon 4 (Freak of the Week)” by The Chemical Brotkrs (1998).

Instead of descending pit€hlls, which were used heavily in the intro and buildup
1 sections, core 1 and the interlude utilize pwetveswith various shapes and saliences.
The first example of this occurs in subsectiorr@nt 1:13 to 1:24, in a new layer that
fades in at 1:13, while E-flat layer 3 fades outehew layer becomes highly salient and
has many interesting components to it, includingstdents in the amounts of reverb
and the tremolo effect, as well as continuous ceang pitch, volume, and rhythmic

speed. It lasts for about six measures, and grajpbhsre shown in Figure 7-13.

In terms of pitch, it slowly descends to A5 (therdoant in the new key of D

minor), settles there or just below it, and theceasls. This means that it is a pitch wave
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that goes first down, then up, but it is diffictdtidentify starting and ending points for
the pitch wave because of the volume changes. dineddayer fades in and crescendos,
stays relatively loud at its midpoint (about threeasures in) and then fades out again
around 1:20. The rhythm of the passage is rougktgenth notes, but as the pitch gets
lower, the speed of this layer gets slightly sloveerd as the pitch gets higher the speed
gets fastef? Once this salient layer with multiple continuouwsgesses fades out, the

texture is left with only very discrete patternsnr 1:24 to 1:28.

Pitch Wave from 1:13 to 1:25
3.5
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1:13.75 1:15.02 1:16.72 1:18.42 1¥20.12 1:21.82 1:23.52 1:25.22
-0.5

-1
Time Stamps

Figure 7-13a: Pitch wave for 1:13-1:25 in “Electroic Battle Weapon 4 (Freak of the
Week)” by The Chemical Brothers (1998).

50 All three of these continuous processes have whapes, as shown in Figure 7-13, but to interpist t
connection as analytically meaningful is dubioussithe shapes mean different things for different
parameters, and volume shapes are almost alwaglewp-because of fade-outs and fade-ins.
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Volume Wave from 1:13 to 1:25

Perceived Volume

1:15.02 1:16.72 1:18.42 1:20.12 1:21.82 1:23.52 1:25.22
Time Stamps

Figure 7-13b: Volume wave for 1:13-1:25 in “Electraic Battle Weapon 4 (Freak of
the Week)” by The Chemical Brothers (1998).

Rhythmic Speed Wave from 1:13 to 1:25

Attacks per Minute

120
1:15.02 1:16.72 1:18.42 1:20.12 1:21.82 1:23.52 1:25.22

Time Stamps

Figure 7-13c: Rhythmic speed wave for 1:13-1:25 ifElectronic Battle Weapon 4
(Freak of the Week)” by The Chemical Brothers (1998

At 1:28 subsection 3 begins and E-flat comes bamhtinuing to battle against D
and provide dissonance in the key of D minor. TleeesE-flats in two different octaves

used, first a lower one at 1:28, then a higherairie30, and they overlap a bit. More
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continuous processes in many different parameterased on these high E-flat pitches
from 1:28 to 1:42. In general the pitch comes id ant of focus, but there are also slight
ascending pitch scoopsed to make the notes unstable. There are alsdoexolume,

and speed changes, similar to the preceding pd@€1:24). The high frequency and
sharp timbre make the E-flat sounds piercing armbonortable to listen to, like a

warning sound that is beepifty.

At 1:43 subsection 4 begins and a new high-pitdimedenters the texture,
repeating in a one-measure loop, as shown in a&msdription (Figure 7-12). The depth
of the first pitch scoop is small and it takes plawer a relatively long time, so this first
continuous process in the loop is not very sali€he second one, however, is much
more salient, because it has a large range andswacthin a shorter span of time so the
rate of change is higher (guideline 8). This isgtheond down-up pitch wave in the first
core, with the previous one occurring in subsec#iomhe one in subsection 4 is a lot
shorter and stands out much more, having a “squesaknd quality. It is also clearly

visible on the spectrogram (Figure 7-14).

51 The unique sound of this layer was likely creatdth self-oscillation, an effect where the filter
resonance has been turned up so high (the freqseamund the filter cutoff are so emphasized)ithat
creates its own sound. Miller (2018b).
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Figure 7-14: Spectrogram showing short pitch slides part of core 1 subsection 4
(1:42-1:45) in “Electronic Battle Weapon 4 (Freak bthe Week)” by The Chemical
Brothers (1998).

The next section begins at 1:56. There are sometimegs that get introduced
here, like the new simplified bass line emphasiBniiat and F instead of G and D, and
the choral voices on A-flat, B-flat, and C. These aoth discrete things that make the
key temporarily shift to F minor, but the most eatiaspect of this “interlude” is the
continuous pitch wave around beat three in thersomeasure of each two-measure
loop. These pitch waves are similar to the shoesdn the last subsection of the core
because their rate of change makes them highlgrgaliowever, they have different
shapes than the ones in the core because thegaeding then descending (they are up-
down waves). The rhythm is also slightly differemith the former starting clearly before
the beat and the latter starting basically on #et.0Another important difference is that
there are more frequencies involved in the interlwdve, as shown in the spectrogram
(Figure 7-15). This makes it difficult to defineegjific pitches involved in this process.
Instead it just sounds as if there are many higthpd voices squealing. Another short

continuous process also occurs in the second halfinterlude section, since E-flat
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layer 2 comes back with its repeated pitch falig] e pitch E-flat is again re-

contextualized in a different key (F minor).

Overall core 1 and the interlude use many shorticoous processes (mostly
with wave shapes) that act as effects. They alhigte frequencies, and this combined
with their continuous shapes make them like warsimgnds that are beeping, squeaking,
or squealing. The clear, discrete drum and bags paintain a steady groove, but the

high effects add a sense of foreboding instahititthe music.

Figure 7-15: Spectrogram of part of the interlude 1:57-1:59) in “Electronic Battle
Weapon 4 (Freak of the Week)” by The Chemical Brotkrs (1998).

Breakdown 1 and Buildup 2 (2:09-2:43)
These sections contain unusually few continuoosgsses for breakdowns and

buildups, and they precede the second core, wtashhe most salient continuous
processes in the piece. This is a reversal ofyihiedl mode of operation in contemporary
EDM tracks. In breakdown 1 (starting at 2:09), tthi@ texture of only drums and bass is
used and they are both clearly discrete. In buildlggtarting at 2:30), there are some

continuous processes that add tension but theyareery salient. Just like in buildup 1

333



(0:27-0:54), E-flat layer 1 enters (2:30) followeg E-flat layer 2 joining it (2:37). As
mentioned previously, both of these have repeated falls, but layer 1 also alternates
between a flatter starting pitch and a sharper ané layer 2 has greater depth in its falls
from the starting pitch. The combination of fagtpimovements and different tunings in

these sounds creates tension and instability.

Unlike in buildup 1 however, the E-flat layers &ere competing with many
other things, and they sound dissonant as theffiatt ninth in D minor instead of
sounding like tonic in E-flat major. This dissonarntself adds tension in a different way
than continuous processes during this buildup @ectvhose purpose it is to increase
tension. Also, in the second half of this buildafier a one-measure ascending noise
sweep, the E-flat layers get buried in the backgdooehind the loud and salient
percussion sounds. The sudden addition of thesedn@&w sounds with a loud and fast
rhythmic pattern adds tension because they arenilidaand brash. They act as a
distinctive cue that is extended beyond the usrajth. Buildup 2 is unlike most
buildups in contemporary EDM, since there aréamy continuous processes like risers

leading directly into the second core, and theisdenger than normal.

Core 2 (2:43-3:38)
Core 2 is the center of the track, both in time¢turs in the middle) and in

importance. It is a good example of the unique exptessive middle spaces in musical
compositions generalff. This section also explains why Butler chose thetiore” for

his formal prototype, and brings to mind his dgs#owns of DJs and producers referring

52 Beckerman (2011).
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to coresasthe song itself* Deadmau5 uses this kind of language in describisig
compositional process, saying that the core (whatdlls the main “hook’)s the track

and that it is what he works on first and the mibgifter he has this main part down he
goes back and creates the other sections baseariations of the core. The example of
EBW 4 also brings to mind Snoman’s term of the ‘YJoak the main part of a tracR.

All of these descriptions work well for core 2 iB® 4 because it is the main part of the
track and the center of the hermeneutic narrativesn the abduction by aliens takes

place.

The first twelve measures of core 2 (2:43-3:08)vary discrete, and sound like a
typical core from a techno or breakbeat track. &daratified layers are used (including
the African drum sounds from the cue in the buildujth complex syncopated rhythms,
but there are no clear melodies or harmonies (Whimhld be featured in the house and
trance genres). At this point there is an abundahemergy and a clear groove; the
listener is comfortable with clear and discretepand the music would be well-suited

for any club or party situation.

At 3:04 (measure 13 of the section), some weirédmyesounds come in and act as
effects to start disrupting the atmosphere. Thanew sound fading in, with a quasi-
sixteenth-note rhythm. When it is still quiet tlwst noticeable pitch is E-flat5 (notable as
the opposing pitch to D in the narrative). Thenltleginning of the pitch wave from 1:13

is heard again, continuously sliding down to A getting louder as it does so. These

53 Butler (2006, 221-224).
54 “MasterClass | Deadmau5 Teaches Electronic MusidiRtion” (2016, lessons 2, 13).
55 Snoman (2009, 224-228).
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continuous processes and their unstable soundyabkady make the core much more

discomforting.

The next sixteen measures (measures 17-32 of¢tiersehe second half of core
2, from 3:10 to 3:38) deserve extensive discuskemause they feature the main group of
long continuous processes in the entire track, whave multiple phases and utilize
many continuous techniques. Before the ascendirigopthe pitch wave starting at 3:06
can happen, it is interrupted by a highly salieoug of continuous processes that
represent a UFO coming down to the dystopian enmient and abducting humans on
earth. One fan described this section as followhke"synth sweeps in the section from
3:11 to 3:38 are still so mesmerising to me. | gaaculate about some of the filter
sweeping and pitch bending, but I think it's thentnation of so many
effects/techniques that results in a sound thatlcconly ever describe as

otherworldly.®®

In general these continuous processes can be granioeone perceptual wave
with three phases of six, six, and four measuresrvthe pitch goes down, up, and down
respectively. This can be seen in the graph opitehh movement (Figure 7-16). The
entrance at the beginning (3:10) seems to havdptaufiarts staggering in, one coming
in at each of the first three eighth notes of the bll with the same stereotypically

science-fictional sound, on E-flat. Each of thdsea entrances turn into one of the notes

56 “The Chem Base Forum: NOOb Corner! Introduce Yelfiidere! [Reply #99 by Enjoyed]” (2018).
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of a triad, which slides up and down continuoublptighout the sectioH.What makes

this process more complicated though, is that eatie notes of the triad undergo
continuous volume changes so that sometimes tleegaarally as loud as each other or in
different levels of balance. Some parts also hagepttches obscured by an abundance of

high frequencies.
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Figure 7-16: Graph of the main (root) pitches in tle “alien abduction” (3:10-3:38)
in “Electronic Battle Weapon 4 (Freak of the Week)”by The Chemical Brothers
(1998).

In phase 1 (3:10-3:20) the pitches are most glefined at the start and the
end. The high point is E-flat and the low poinaislightly-flat D (these are the two
contradictory pitches in the track) The shape of this segment is like a flipped sigtabi

curve (one of the shapes discussed in chapteebause the rate of change is highest in

57 It seems to be a minor triad for phases 1 andi@ aamajor triad for phase 3, although it is diffico
tell. There are also other sounds added and thlgeusdeitch is not quite as simple as a triad stidip and
down, but this is a good mental representationagopoximation for it.

58 |t actually dips slightly below a perfectly-in-teD, going about a quarter-tone flat at one point.
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the middle and the pitch settles in a trough attie In phase 2 (3:20—-3:30) the pitches
continuously ascend, undergo more volume change®las timbre changes, and
culminate in a salient E major triad with all thigieches prominent and clear. The shape
of this segment in terms of pitch is a regular ©gtal curve (S-curve) that mirrors the
shape of phase 1, with the pitches going back upeaastarting point of phase 1 (E-flat)
and this timeexceedinghat point. Interestingly, the E major triad igbtly flat in

tuning, corresponding with the slightly-flat D &etbottom point of phase 1. In the valley
at the end of phase 1 and the peak at the endagkph the D and E-flat markers that are
important throughout the piece are slightly undetstimd overshot respectively,
furthering the aspects of symmetry in this largetcwous process and the piece as a

whole.

The major triad sonority continues to sound duthrggplateau at the end of phase
2 and into phase 3 (3:30-3:38). This is the eaptesse of the long continuous process to
describe, because the major triad clearly slidegnda pitch and fades out, marking the
end of core 2. One could imagine this being a timrd series of three sigmoidal curves
for pitch that have an overall periodic shape,rimw the fade-out makes it difficult to

assign a specific pitch as the bottom point.

Even though three sigmoidal curves with an overatlodic shape work well for
modeling this process in terms of pitch (whichasiest to pay attention to), other
parameters have peaks and valleys in their coninamvement that contradict the
peaks and valleys of the pitch shape. The oveddlinme seems to remain constant for

phase 1, not matching what the pitch does. In pRBasdecrescendos first, and then
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crescendos toward the pitch peak, only partiallyesponding with the pitch movement.
The only phase of the single perceived wave in tvkhe direction of the volume
changes match that of the pitch changes is phashe3) the volume fades out and the

pitch descends.

In terms of timbre and spatiality, the triadicchiés involved in the long
continuous process generally have the same tirhbbeghout, but occasionally
continuous filter sweeps are used to add diffelerls of “sheen” or “glisten” to the
texture. These are clearly visible on the spectnogrand they have their own wave shape
that does not correspond with the peaks and vatieilse pitch movement, as can be
seen in Figure 7-17. The pitch peaks occur at GH®OE-flat staggered entrances) and at
3:30 (the E major triad), whereas the “glisten’eett (the peaks of the filter sweeps) are

added most notably at 3:14 and 3:28.

Figure 7-17: Spectrogram of the “alien abduction” 8:10-3:38) in “Electronic Battle
Weapon 4 (Freak of the Week)” by The Chemical Brotkrs (1998).
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The E major triad at 3:30 also seems to ariseusecaf a timbre change, as if the
triad coalesces into one sound in a very uniquesahdnt way. This moment to me is the
most memorable part of the track. It is reminisadrthe famous “deep note” THX sound
effect heard at the beginning of many films, wheerearrow band of frequencies
gradually becomes a wide band through continuotieh processe®. At the beginning of
this sound effect it is difficult to identify anyagicular sonority, but at the end a very
clear major triad is heard as the culmination gftcmous changes in pitch and volume.
In EBW 4 | think this effect is also created onlydhanges to the sound layer’s pitch and
volume, with all three notes of the major triad dming clear and equally loud for the
first time, rather than a distinct change in themfire” of the sound itself. This is another
example of how sometimes a continuous procegsriceivedo take place in one

parameter but is actually caused by continuousgases irother parameters.

Overall the three-phase wave in this section seumaddy and unclear in the
middle parts between the peaks and valleys, bat elethe peaks and valleys. In the
hermeneutic interpretation of the song, the indie$cent represents the spaceship
hovering down to earth, and the following asceptasents the flight back into outer
space. The third phase sounds like a tornado sigeraling distress back on earth. Yet
even though the alien abduction has tried to dighgamain energetic part of the track,
the drum and bass patterns that were establishibe iiirst part of the core maintain their

groove steadfastly. There is some unusual usepdrhyeter, because within this sixteen-

59 THX Deep Note - Original Uncompressed Auftial.).
https://www.youtube.com/watch?v=uYMpMcmpfkl.
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measure section there are no two-, four-, or engh&sure patterns, but at tinetrical
level, the drums and bass are constantly loopiradldav listeners to dance with high
energy. In this core section, the use of clearamsistent discrete rhythmic patterns
combined with highly-salient continuous procesdksva for tension to be created

without complete disorientation.

Breakdown 2 and Buildup 3 (3:38-3:51)
As with breakdown 1 and buildup 2, these sectamgain relatively little

continuous processes compared to what one woulecexp breakdowns and buildups of
more recent EDM tracks. Breakdown 2 (3:38) andduyil3 (3:44) are also the shortest
sections in the track, lasting only four measugeshe The first notable continuous
process that occurs here is the down-up pitch whaafefirst sounded from 1:13 to 1:24
and partially re-sounded at 3:06. It still hastladl same features as before, including
continuous changes in pitch, volume, and speedydatit is re-contextualized in a
breakdown instead of in a core. This means thatriot given any tonal or harmonic
context because the texture is thinner and nolbeesss present. It also interacts with the
hypermeter differently because in core 1 therenalg eight-measure sections whereas
here there are clearly-marked four-measure segtsanthis continuous process continues
past the clear sectional boundary at the startiddilnpp 3. The sectional boundary at 3:44
is partially made clear and emphasized througluieeof another continuous process, a

short ascending noise sweep just before it.

Breakdown 2 also contains the entrance of a newdstayer in the track, a kind

of “hollow tube” sound that will remain in the texe all the way through core 3 and until
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the beginning of the outro section. This soundrday¢he result of flanging being
automated very slowl§ It always continuously changes in pitch, and ersjzes the
“backbeats” (beats two and four of every measuit) accents. At first it is in the
background and very hard to hear, but it becomesret as the track goes on because
there are less intervening elements. The transpdrelfow timbre of this sound signifies
the science-fictional in a different but relatedywa the alien abduction in core 2. It
represents something futuristic and unusual beaaissa pitch that is not generated in

the “normal” way, but instead as part of an echieideffect.

In buildup 3 the down-up pitch wave fades out, tredascending hollow tube
sound has now clearly taken its place. The contisascent of this sound functions
similarly to a noise sweep in this section, bus uieter and does not utilizdl
harmonics in the spectrum like white noise, onlyhgnaf them. This explains why the
continuous ascent here is visible but not extrerobljious in the spectrogram (Figure
7-18). Another new melodic part with clear and epd pitches is introduced in this
section. It is a two-beat pattern that alternatds/ben F and a slightly-flattened F
(almost like E) and could be interpreted aand in D minor. Just before core 3 begins,
it moves from F to D, (to ), establishing D minor even more, and acting as an
anacrustic cue to the upcoming beat drop. There wetbass parts to ground the tonality
in the breakdown 2 section, and only ostinato B’sare 2, so this brings back more

elements of the D minor scale that have not beardhsnce core 1.

80 For more information on flanging see page 132,adge (1997, 303-304).
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Figure 7-18: Spectrogram of breakdown 2 and buildu@® (3:38-3:52) in “Electronic
Battle Weapon 4 (Freak of the Week)” by The ChemidaBrothers (1998).

Buildup 3 does increase the tension of the traektduhe continuous ascent in
the hollow tube sound and the cue, but not as rasckould be expected from most
EDM tracks produced today because these processesiahighly salient. The analytical
guidelines can help us explain why. The hollow tabend does have a distinctive
timbre, lasts for a long time, and highlights tkerrtsof a new core section, so it has some
salience under guidelines 2, 6, and 9, but it cmé$have much depth or a significant rate
of change (guidelines 7 and 8), is not part ofaugr(guidelines 3 and 4), and it is

relatively quiet in the texture (guideline 1).

Core 3 (3:51-4:32)
At 3:51 the final core of the track begins. Isimilar to core 1 because it has the

same bass line that firmly establishes the key afibor, but now in core 3 there is no
fluttery melody in E-flat layer 3. The continuoussef that layer has now been replaced
with the hollow tube sound, which slides up and damvpitch throughout all of core 3. A

graph of this is shown in Figure 7-19. Similarhe multiple phases of the periodic pitch
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wave in core 2 but much less salient, this souptdth wave has four phases including
the initial ascent that started in the precedirgises, whichcontinuesascending for two
more measures after the start of the core. Thisrig unusual, since normally long pitch
ascents will release the tension at the start ifscby plateauing and staying high,
descending in a symmetrical mirroring of the ascentutting out altogether. Possibly

the extended ascension here makes up in some wtefoelative lack of tension in the

buildup.
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Figure 7-19: Graph of the pitch of the “hollow tub€ sound in buildup 3 and core 3
in “Electronic Battle Weapon 4 (Freak of the Week)”by The Chemical Brothers
(1998).

As shown in the graph (Figure 7-19), the shap@hollow tube sound’s slides
is a periodic sinusoidal curve, since the ratehainge does slow down as the pitch
approaches peaks and valleys but these high anddovws are not sustained as in the
sigmoidal curve used in core 2. The pitch also setenibecome less definite as peaks and

valleys are approached, so it is hard to discugs &nd low points as specific notes like
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E-flat or D. From 3:55 to 4:07 (measures 3—-10 efdfaction) the hollow tube sound is in
phase 2, descending multiple octaves continuoasiy,then it ascends again in phase 3
(4:08-4:18). The last phase descends and takes fotan 4:18 to 4:32, the end of core 3.
Phase 1 lasts ten measures, phases 2 and 3 lastreeasures each, and phase 4 lasts
eight measures, for a total of thirty-two meastine¢ make up all of breakdown 2,
buildup 3, and core 3. This means that again tlgetaduple hypermeter is maintained
but the internal hypermeter of large sections igraalicted by continuous processes, as

was the case with core 2.

Core 3 does have similarities with core 2 becaiske multi-phase periodic
pitch waves. However, the pitch wave in core 2 ikinmore salient and in the
foreground than the one in core 3. Another sigaiftdifference is that in core 2 the
pitch wave undergoes many volume changes simulteshgovhereas in core 3 the pitch-
wave layer maintains the same volume throughoulevdiher layersroundit change
volume and come in and out. In both cases the prake layer comes in and out of

focus, but for different reasons.

Core 3 also contains many elements from core 1yditegy the same bass line
throughout and eight-measure hypermeter clearlkeaby new sounds entering
abruptly at those points. At 4:05 (measure 9 0é®)r the repetitive E-flat pitch falls
from buildup landthe repetitive E-flat pitch scoops from core le@fcally 1:28) enter
at the same time. The falls are an octave lower tha highest octave of the scoops, and
more stable since they are from E-flat layer 2 Wwhias less depth in its pitch slide (this

is noticeable when compared with E-flat layer I'sager depth at 4:18).
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It is significant that the E-flat layers from earlin the piece return here because
they provided a sense of foreboding instabilitydbefcore 2 and now they are still
around after core 2. There is no happy resolutiahé dystopian narrative. Core 3 is in
some ways a formal return in this piece, like thedction in an ABA’ ternary form. In
some ways though, (as mentioned in the introdudtdhis large section of the chapter),
core 3 is also a synthesis of the entire tracktainimg extended pitch waves, both
scoops and falls on E-flaanda clear bass line in D minor. However, the mostinictive
and expressive part of the track is the alien atiolm¢hat occurred in the middle section,

in core 2.

Outro (4:32-6:05)
The final section of the piece is quite long and@dt entirely relies on discrete

processes. There are only a few short continuoasepses in some small interludes at
4:46 and 4:53, where it sounds like the reversebajraffect is used not only on
percussion sounds but also on the pitches, whigl\dfat and F, forming a diminished
triad with the ostinato D’s that precede it anddai it. The reverse cymbal effect creates
a short crescendo before each attack point, makdifficult to define when the

articulation of a note begins.

The first part of the outro retains some pitches aisense of D minor, possibly
suggesting that D wins that battle of pitch classes E-flat. Its period of victory does
not last long, however, because at 5:00 everytpitudped drops out and there is an
extended drum solo. The use of only drums, evémel are fast and energetic, suggests

emptiness and loneliness, as if the drummer ismigin a desolate landscape.
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Concluding Discussion
“Electronic Battle Weapon 4” utilizes continuou®gesses in many ways

throughout most of the track. They interact withadete processes to create an energized
piece and a groove that allows listeners to danbde rarely being completely
comfortable without lacking tension. This is beaatlse continuous processes are most
salient in the cores, and create a sense of teaceffictional with unstable and
unpredictable movements. The cores, and espethalgnain core in the middle, are
never fully allowed to feature clear drum pattesingl bass lines without freaky,
psychedelic continuous processes and effects upng. Continuous changes in pitch,
volume, speed, timbre, reverb, and pitch definissreze used to make the music feel
unstable. There is also tension generated by atharrof D and E-flat as competing

pitch classes, with E-flat being the tonal centerthe first minute and D being the center

for most of the rest of the track, but E-flat remiag salient as a dissonance throughout.

Another factor in creating the instability and uegtictability of the track is the
large number of loops that are not utilized forggeriods of time. There are some
sounds that only occur in one or two sections efttack, and these often involve
continuous processes. For example, the hollow $olbed only occurs in the last part,
and multiple different pitch waves (the “squeakigid “squealing” parts) that are quick
and salient are used at the end of core 1 anchtedude, but they are never heard again
after that. It seems as if the track is always cgmip with something new. Even in the
main part, core 2, the multi-part wave is a unitjueg that is saved for that time and
never used again. The usage of special technigueethls that are not repeated or

featured in multiple sections is unusual in EDM.
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The form of the track is also unusual, with irewed outro sections that are quite
different from the rest of the track. Core 1 andec® are similar, with core 2 being
different in its lack of a melodic bass line andges of more percussion layers. Core 2
also features the most prominent science-fictiorale (representing the alien abduction)
that utilizes continuous changes in many parameltessthe main body of the track and
therefore the track as a whole can be viewed gmangtrical form. However, core 3 is
not just a repeat of core 1. Although they arelasimcore 3 is in some ways a recap and
synthesis of the entire track, not just core 1sTfibecause it contains sound layers from
buildup 1 (the E-flat pitch falls), core 1 (the Btfpitch scoops and D minor bass line),
and buildup 3 (the hollow tube sound) at the same.tAlso, the usage of the hollow
tube sound references back to core 2, becausestthoough a long, multi-part wave and

has a transparent sound quality to it that alsoifsss the futuristic and science-fictional.

In EBW 4, continuous processes are always inteigaetith discrete processes to
create a high amount of tension without ever resgin complete disorientation. There
is a sense in which the music is always “on edged' this contributes to the dystopian
aesthetic. The breakdown sections, while having téxtures and minimal layers,
maintain the beat very clearly and contain litdendb continuous processes. This means
that the listener is more likely to maintain a stat attention and readiness to dance

throughout the entire track; they do not have arobgportunity to rest.

The functions of continuous processes in the temekvaried, but generally they
increase tension with crescendos and filter swaepppropriate times such as in

buildups, and add tension in cores as well. Thegtiméunction as “effects” in this piece,
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which complement the clear, discrete drum and pasds. In terms of shapes, the wave
stands out as a common type of shape in this teacktherefore the shape itself is
somewhat motivic. In a kind of motivic variatiommetimes the waves are more
sigmoidal in shape, with long-lasting plateaus, atier times they are more sinusoidal

(like the hollow tube wave) because the top antbboparts of the wave are not held.

The varying degrees of salience for continuousgsses is also an important part
of the track, since some of the continuous effastsmuch more in the background than
others, and some have much less depth and a smatgritude for rate of change. For
example, in core 1 the pitch falls from E-flat gnatly get deeper and further away from
the original pitch with the entrance of each neyetaThe depth of the pitch wave for the
hollow tube sound is also greater (about threevesfethan that of the pitch wave in core
2 (about two octaves), so by guideline 7 it is mgakent than its predecessor (compare
Figure 7-16 and Figure 7-19). However, the pitclvevim core 2 is part of a group of
many continuous processes occurring at the sang sionby guidelines 3 and 4 (multiple
parameters and sound layers) the wave in corendie salient. It is also generally much
louder than the hollow tube sound, so the waveone @ is also more salient according to
guideline 1. These guidelines also explain whythge in core 2 is more significant
narratively, since it represents the key momerthefUFO’s descent to earth and ascent
back into outer space. During core 1, the peoptaerdystopian world are vaguely aware
of something unusual, perhaps flying near theidldarhen in core 2, the people are very

conscious of the spaceship coming down to meet,thaththen in core 3, the decreased
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salience of continuous processes indicates thedsed awareness and alertness of those

still left on earth.

Continuous processes are an important part of BBW4 is constructed, and
they greatly affect how the piece is listened e@idenced most obviously by the alien
abduction section in core 2. In addition to theedite processes and sudden changes that
give the track energy and groove, continuous pseEesontribute to this very unique big-

beat track and its science-fictional, psychededstlaetic.

Conclusion
This dissertation has examined the salience, shapdgunctions of continuous

processes in contemporary EDM. As the many exanif@asd demonstrate, continuous
processes contribute significantly to the musitaicsure and style of EDM tracks, both
as “effects” that embellish or ornament, and aarctenic instructions that influence the
dancing experience. There are many types and g#&egd continuous processes, and
they have a variety of salience levels, but in galneontinuous motions are as important

to EDM as discrete processes are.

The relative balance of discrete and continuowsations of musical parameters
in EDM means that both discrete and continuousyéinal methods are needed to
discover the impact this music has on its creadacsfans. This dissertation has provided
some analytical methods for the continuous aspgdtss repertoire, such as categories
of processes by parameter, length, clarity of cmmusness (presence of microrhythm),
and shape, as well as analytical guidelines forgaring salience, and a list of common

functions for continuous processes.
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The analytical tools used in this dissertation wersated with the repertoire of
contemporary EDM, and a specific focus on genrisdae to progressive house and
trance, in mind. With some adaptations, howeveay ttould be applied in a wide variety
of repertoires, including electroacoustic musiessical and contemporary Western art
music, as well as pop and rock songs. There arncmus processes such as crescendos
and glissandos in all of these types of music.hPstdes in particular have different
saliences, shapes, and functions in different casitéor example when they are
produced by violins, guitars, or voices in differgenres. The ways in which continuous

processes work in different stylistic contexts barexplored much further.

Given that the analytical methods in this dissenatvere developed for EDM,
however, they can also be more directly appliedexmanded upon in future EDM
analysis. One way in which they can be exploredenhermeneutics. Why specifically
are continuous processes effective at invokingptranormal and science-fictional?
What other extramusical meanings and tropes awkat/when continuous processes are
used in this repertoire? For example, are they esed for humorous effect as they
sometimes are in films and televisi6hAnother way that the analytical tools in this
dissertation can be applied is in the analysisapss as related to musical form.
Sometimes in EDM, the shapes of continuous prosg$se just the processes

themselves) can function motivically. This can happat multiple different levels and

61 Goldmark (2007, 64—67); Larson (1996, 66).
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scales. In what ways do ascending and descending svepes, for example, permeate

entire sections, tracks, or live sets?

The most obvious way in which the work in this digation can be expanded
though, is in connection with studies of EDM genidsere has been much scholarship
on genres in EDM? but the usage of continuous processes in diffegentes is one
avenue that has yet to be thoroughly exploredhapter 6 there was a brief discussion
that hinted toward this on short continuous proeesgecifically, saying that in genres
such as techno, jungle, drum and bass, dubstegkliat, electro house, and acid house,
they are used more frequently and often featuremias, whereas in genres such as
trance, big room, progressive house, and deep helsd continuous processes are more
often used to add instability in breakdown sectidrte techniques and processes that are
noticeable and valorized in specific works dependjenre’® One specific example is the
“wobble bass” that dubstep is known f8iThis could be explored in much more detail.

Another similar question relates to how differeNE genres use long
continuous processes such as risers. How oftethayaused, with what shapes, and with
what different levels of salience? How has thisngjeal in EDM as a whole in the last
several decades? This question has been hintéadlyain some scholarship, but a more
thorough discussion would be highly uséfuThe application of analytical tools for

continuous processes could add a new level of gicecto studies of genre in EDM.

52 Snoman (2009, chaps. 11-18); Wiltsher (2016a, 418)-
83 Wiltsher (2016a, 418).

64 Osborn (2018).

85 Butler (2006, 226); Solberg (2014, 65).
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This repertoire that is cherished by so many desetw be studied in a multitude
of different ways. By drawing attention to the & continuous processes, this
dissertation has shown how they saturate contempB&@M on many different levels,
both in the foreground and background of percepfitrey are an important part of how
EDM is created and understood, both by produceldams, and they contribute

significantly to the joy that is created througtiimg the emotional waves in this music.
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